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iding its members with means of social intercourse and for the exchange of 
rae e pertaining to the construction and a of water works. From an 
original membership of only TWENTY-SEVEN, its growth has prospered until now it in- 
cludes the names of 900 men. Its membership is divided into six classes, viz.: 
other person qualified to aid or interested in the advancement of knowledge relative to water works. 
An Honorary Member shall be « person of acknowledged eminence in some branch of water supply or 


4 Junior shall be not lees than eighteen years nor more than twenty-five years of age, a student or 


This Association has at least eight regular meetings each year, of which five are held in 
Boston, one in northern New England, one in southern New England, and one, the annual 
convention, held in September or October on such date as the Executive Committee may 
designate. 


of — 
: connected with water supply work. 
: An Associate shall be either a person, firm or corporation engaged in manufacturing or furnishing materials 
‘orporate Member shall be ei a Water Board, Commission, Company or Municipal Corporation. ay 
The initiation fees and annual dues are as follows: 
Initiation Fees Annual Dues 
Members 3.00 Members 6.00 
1.00 Tamiors 800 
Corporate Members 10.00 Corporate Members .............. 10.00 


[here's no substitute for 
CONCRETE and STEEL! 


Concrete, with its proven qualities of 
durability, non-corrosion, resistance to 
electrolytic action, and high compression 
strength is combined, by Lock Joint, 
with steel’s toughness, resilience and high 
tensile strength to make a pipe that 
retains the best qualities of both— 

non tuberculance, high structural strength 
and long life with little or no 
maintenance. Dense concrete affords 
complete protection for the quality 


LOCK JOINT 
combines 
these materials 
to make 
the ideal pipe! 


Placing outside form. prior to pouring 
concrete, around steel reinforcing cage 
of Lock Joint Reinforced Concrete Pres- 


sure Pipe. 


reinforcing steel. Both materials are 
carefully calculated to meet your pressure 
needs with a wide factor of safety. The 
Lock Joint Pipe Company’s Rubber 

and Steel Joint is extremely watertight 
and, at the same time, flexible. 


For superior strength, carrying 
characteristics and trouble-free operation, 
let Lock Joint supply your pipe needs 

in sizes 16” and larger. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 


ee eee 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 


Detroit, Mich., Columbia, 8. C 
SEWER & CULVERT PIPE PLANTS: 


Casper, Wyo. « Cheyenne, Wyo. +« Denver, Col. « Kansas City, Mo. 


Kennett Square, Pa. + Valley Park, Mo. + Chicago, Ill. 


Island, Ill. + Wichita, Kan. + Kenilworth, N. J. + 


Rock 


Hartford, 


Conn, + North Haven, Conn. + Tucumeari, N. Mex. + Oklahoma 


City, Okla. + Tulsa, Okla. + Beloit, Wis. 
Vonee, P. R. + Caracas, Venezuela 
Great Lakes Pipe Co., Plants: Buffalo, N.Y. 


+ Hato Rey, 
« Wholly Owned Subsidiary, 
+ W. Henrietta, N. ¥. 


P. BR. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture and in- 
stallation of Reinforced Concrete Pressure Pipe for Water Supply and Distribution Mains 
16” in diameter or larger, as well as Concrete Pipes of all types for Sanitary Sewers, Storm 


Drains, Culverts and Subaqueous Lines, 
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Joseph Morano, Water Commissioner, John A. Hastings, 
Superintendent and Gus Pledski, Meter Foremon with re- 
paired meter that blish ststandii service record. 


Town of Clinton, Massachusetts 
WATER DEPARTMENT 
Office Board of Water Commissioners 
359 HIGH STREET 


Clinton, Mass. 
April 6, 1954 


Mr. Thomas P, Gallagher 
Rockwell Manufacturing Company 
708 Beacon Street 

Boston 15, Massachusetts 


Dear Tom: 


You're always crowing about your Rockwell meters, so here's a story 
that will warm the cockles of your Irish heart. Back in October of 
1950, we installed one of your 5/8 in. Arctic Meters in a plastics 
manufacturing plant. It was a normal installation and we, of course, 
expected the usual good service that we get from all your meters, 
Here's what we really got: From October, 1950, to October 20, 1953, 
your Arctic Meter registered over 600,000 cu [t---over ub me of water! 
Not once in the thirty-six months of continuous service did the meter 
require maintenance of any kind, When the meter did finally require 
servicing, we had only to replace the bushings and rears in the gear 
train and shim the disc and the meter was as good as new, all at a 
cost of only $2.40 for necessary parts. 


There's the story, Tom,---k} me measured for a parts cost of $2.40, 
What do you do with your old meters. . . shoot thea? 


Very truly yours, 


John A. Hastings 
Superintendent 


ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Pa. Atlanta Boston Charlotte Chicago 


Meter 

urabili 

Record 


Over million gallons 
measured by % inch 
Rockwell Arctic type 
over three year span. 


Made Good As New 
With Only $2.40 
Worth of Repair Parts 


This meter ran continu- 
ously for over three years 
at breakneck speed. You 
couldn’t put a meter toa 
more grueling test. Cer- 
tainly, we don’t recom- 
mend overspeeding 
meters. But this experi- 
ence does demonstrate 
that Rockwell builds an 
extra measure of dura- 
bility into water meters. 
That, plus long sus- 
tained accuracy and low 
maintenance costs are 
the quality factors you 
can be sure to get in 
every Rockwell meter 
you buy. 


The Symbol for Service, Quality 
\ and Performance in Water Meters 
\\ 


Dallas Houston Los Angeles Midland, Texas N. Kansas City, Mo. New York Philadelphia , 
Pittsburgh San Francisco Seattle Shreveport Tulsa Canadian Water Meter Sales: Peacock 


Brothers Limited 
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Solving water problems is our business. Our engineering files contain over 
40,000 case histories cross-indexed for easy reference. Whatever your 


problem — whether it involves sterilization, coagulation, pH 
control, taste and odor control, or water filtration 
%Proportioneers% has the experience and equipment 

“in stock” to solve it. 


%Proportioneers% Model 

47 Chem-O-Feeder — for 
hypochlorite, alum, soda ash, 
lime, ferric sulphate. 


%Proportioneers% world famous . “Litfle 

Red Pump” — the Heavy Duty Midget Chlor- 

O-Feeder. Simple, adaptable, dependable. Recom- 
mended for a wide range of water treating applications. 


May we help? Send for data and recommendations to 
Proportioneers, Inc., 366 Harris Ave., Providence 1, R. I. 


PROPORTIONEERS 


f > 
2 wee : 
DIVISION OF B-I-F INDUSTRIES, INC. METERS 
BUILOERS IRON FOUNDRY OMEGA MACHINE CO. BUILOERS-PROVIDENCE, INC. FEEDERS 


1T=LOSS OF FIRE PROTECTION. 


2—EXCAVATION AND PAVEMENT 
REPLACEMENT. 


3— COSTLY REPAIRS INVOLVING 
MAJOR HYDRANT COMPONENTS. 


The Smith Protectop Hydrant is designed to permit rapid return to 
service at minimum cost when o Hydrant is domaged os a result of 
troffic accident 


The Protectop Hydrant Standpipe and Valve Stem ore equipped 
with Speciol Couplings located just above the ground The Coup- 
lings with d operating pr and ordinary impact with an 
omple factor of safety. Under ive impact ioned by 
traffic accidents the Couplings fracture at the design points thus 
minimizing the damage ond permitting speedy return to service 
at low cost 

All Smith Hydrants ore equipped with Compr Type Valves 
which definitely eliminate flooding since the line pressure holds 
the Valve against its seat in the closed position. 


Write for details. 


j. THE A.P. SMITH MFG. CO. 


a EAST ORANGE. NEW JERSEY 


Impact Insurance Aqainst 
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Thomas A. 


McEinstein admits his 


No matter how cute a formula an 
inventive genius may develop to 
correct meter readings to what they 
would have been if the meter had 
been set in the position specified, 
he eventually comes to the con- 
clusion that it doesn’t pay to install] 
a water meter sideways in a vertical 
water line. He should have used a 
Ford Copperhorn in the first place 
and kept his meter on the level. . . 
and it doesn’t take a cost account- 
ant or a time-study specialist to 
prove it. Write today for full 
information. 


THE FORD METER BOX COMPANY, INC. 


l4s a cinch with 
a Copperhorn/ 


FOR BETTER WATER SERVICES & 


Wabash, Indiana 
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Now for the firct time. . . 
complete 
well 


for cleaning and developing water wells 


WELTONE is our response to the demand 
for a complete well cleaning preparation 
containing Calgon.* WELTONE combines 
the well-known cleaning powers of Calgon 
with disinfecting and other chemicals which 
were frequently used with Calgon bur pur- 
chased separately 

Moreover, WELTONE is a powder, spe- 
cially processed to dissolve rapidly, and can 
therefore be added to the well in solid form 


WELTONE is safe, will not harm metals or 
concrete, allowing cleaning with the pump 
in place Its exclusive dispersive action makes 
WELTONE highly efficient for developing 
new wells. 

WELTONE 1s completely described in 
a new free booklet—a copy is yours for the 
asking Write now for full information on 
this remarkable, new WELTONE—the 
complete well cleaning product 


*Calgom is the registered trademark of Calgon, Inc for its sodium phosphate glass (sodium hexametaphoiphate) products 
FOR YOUR FREE COPY OF THE BOOKLET, CLIP THIS COUPON 


CALGON inc. 


HAGAN BUILDING PITTSBURGH 30, PENNSYLVANIA 
Please send me the free folder, “Weltone for Cleaning ond Developing Water Wells” 


No. . 
Address 
City Lone Store 


WHICH HYDRANT 
HAS THE REPLACEABLE 
BARREL? 


Yes, sir! The barrel containing 
all working ports fits into 
the protection case. All you 
do Is put in a new barrel when 
it's broken in a traffic accident. 


MATHEWS MEANS 
FIRE PROTECTION 


LONG LIFE. Mathews Hydrants are pro- 
tected at wear points by bronze bushings 
— corrosion and rust are licked. 


TROUBLE-FREE. The stuffing box plate, 
cast integral with the nozzle section, 
provides a positively leakproof construc- 
tion — water, sediment and ice cannot 
interfere with operating thread. 

LOW-COST MAINTENANCE, Only one 
point requires lubrication — and that 
only during routine inspections. 

REPLACEABILITY. A Mathews leveled in 
an accident can be replaced without ex- 
cavating and in a jiffy.Community pro- 
tection is interrupted only for minutes. 


The Mathews includes 
every quality feature... 


Compression type valve to 
prevent flooding « Head 
turns 360° simply by loosen- 
ing bolts e Replaceable head 
e Nozzle sections easily 
changed « Protection case of 
“Sand-Spun” cast iron for 
strength, toughness, elasticity 
« Amodern barrel makes an 
old Mathews good as news 
Mechanical-joint pipe connec- 
tions as needed 


MATHEWS HYDRANTS 


Made by R. D. Wood Company 
Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of "Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 
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COPPER CONNECTIONS 


Opposed convex surfaces give line contact a 
a positive pressure seal! 

Extra long skirt in tube nut gives the needed 
strength to the connection. 


A full line of Corporation Stops, Curb Stops and 
Service Fittings with these and other plus features 


are available for use with Mueller Copper Service Pipe. 
Consult your Mueller Representative or Catalog 
W-96 for full details. 3 


Threads adopted as standard by AWWA 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 
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water 


is 
important 
to 
everybody... 


The Miss at this fountain 
of youth would be mighty 
disappointed if low water 
pressure were suddenly to 
deprive her of a drink—and so 
would millions of others who 
take water pressure for granted. 
One of the best, and least 
expensive ways to assure the 
constant flow of water is through 
Centrilining. 

The Centriline process 
thoroughly cleans and 
centrifugally applies cement- 
mortar to the interior of pipe 
lines in place—prevents 
corrosion, tuberculation and 
leakage; minimizes interruption 
of line operation and street 
traffic. For an effective, 
economical means of increasing 
flow capacity, look to Centriline. 


Write for free booklet today. 


3,500,000 FEET 


#oce® 


CENTRILINE CORPORATION 


A subsidiary of Raymond Concrete Pile Co, 
140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of United States and Latin America 


| 
& 
= 
\ 
4 
; CEMENT-MORTAR LININGS FOR PIPES IN PLACE 
° 
OF EXPERIENCE 
® 
- 
| 


| 
: 
= & 
‘ i 


ay} Jo ay} sainsvapy,, 
UISUOISIM 
"o> 


*skpm — Aauow pup 
ON jo spurs 
-noy} 10} Zuns0ddns-jjes 
dasy djey Al[jenjoe sisjoul Jospeg ‘snyy, 
‘Ajddns ay} jo a1eys B SPO 
-foid [el1jsnpul pue seuloy 
Avy, Jo spuevsnoy} UT 
* * * [BIA YONS JOJ 
JOSpeg S,Aepo} sonp 
-O1d 0} 810 UOIT Sexe} 
sdoy Mou uorjonpoid [9238 


> i 
Fe: 


ANOTHER 
FAIRBANKS-MORSE 
LEADER 


12”x14” Fairbanks, Morse Figure 5814 Pumps 


Pictured above is a bird’s eye view of one of the two 12” x 14” Fairbanks, 
Morse Figure 5814 Double Suction Horizontal Split Case Centrifugal Pumps, 
supplying the Arlington, Arlington Heights and Belmont sections of the 
Metropolitan District Commission’s Water Division. 


Each of these two pumps rated at 6000 G.P.M. at 220 TDH is driven by an 
eight cylinder Model 31A81% Fairbanks, Morse Diesel Engine. 


Installed in early 1953 as part of the MDC’s new expansion program, both 
pumps take suction from the Wachusett Reservoir, Clinton, Massachusetts, 
distributing main and boost the pressure in the area served. 


A trained Fairbanks, Morse Engineer is on hand to help solve YOUR pump- 
ing problems. 


Write or telephone to: 


FAIRBANKS, MORSE & CO. 


178 Atlantic Avenue Boston 10, Massachusetts 
Telephone: LAfayette 3-3600 
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..++eCall on the New England 


Sales Office of 
" B-I-F Industries... 


Builders Model DVS-M Chlorinizer at 
Pennichuck Water Works, Nashua, N. H. 


BOSTON OFFICE 


80 Boylston Street 
Boston 16, Mass. 


Telephone: HAncock 6-1060 


HOME OFFICE 
345 Harris Ave., Providence 1, R. |. 


Telephone: GAspee 1-4302 


PROPORTIONEERS 
feeding and proportion- 
ing equipment for solu- 
floms ..... 


OMEGA 
volumetric and gravi- 
metric feeders for dry and 
fluid materials ...... 


BUILDERS 


equipment for recording, 
indicating, and controlling 


HENRY M. MAUTNER 
Manager 


GERALD H. LAMPREY 
Maine 

RUDOLPH H. GRUNER 
New Hampshire & Vermont 

JOHN M. D. SUESMAN 
Rhode Island & Eastern Mass. 

LORRIN BRICE, JR. 
Western Massachusetts 

FRANK A. SHAW 
Connecticut 

ROBERT F. KELSEY 
Boston Office 


JULES E. BANVILLE 
Providence Office 


B-I-F INDUSTRIES 


METERS 
FEEDERS 
CONTROLS 
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TOWN OF MEDWAY, MASSACHUSETTS 


The above installation of a 2-stage De Laval pump with a 60 H.P. 
motor is typical of many of our New England water works plants. 


The pump delivers 645 GPM against 277 ft. TDH with a suction 
lift of 17 feet. 


Unlike the usual water works piping arrangement of cast iron pipe 
and fittings with bolted flanges it was necessary to use welded steel 
piping due to the cramped and limited space conditions of the 
existing piping. 


TURBINE EQUIPMENT COMPANY OF 
NEW ENGLAND 


80 Federal Street Phone Liberty 2-5993 Boston 10, Mass. 


New England Representatives for 


DE LAVAL STEAM TURBINE COMPANY 


TRENTON, NEW JERSEY 
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Central Tank—500,000 gallon 
Double-Ellipsoidal design. Tower 
height 48 ft 4 ins. 


BALANCED water storace 


AT DARTMOUTH, 


MASS. 


North Tank—500,000 
Double-Ellipsoidal unit. 
height 39 ft. 


PITTSBURGH 
MOINES 


The widely-spread community of Dartmouth, Massachu- 
setts enjoys dependable water service at uniform pres- 
sures, thanks to three strategically-located P-DM Ele- 
vated Steel Tanks. The first tank, built in 1947, served 
the central area. Recent addition of the North and South | 
units provides a completely balanced storage system. 
Write for our Modern Water Storage Brochure. 


PITTSBURGH - DES MOINES STEEL co. 
Piants at PITTSBURGH, DES MOINES and SANTA CLARA 
NEWARK (2), . . 221 industrial Office Bidg. 


South Tank—300,000 gallon 
Double-Ellipsoidal design. Tower 
height 104 ft 3 ins. 
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Pipe Line Equipment 
WATER - GAS SEWER 


Bottled Gas 
Lead Melting Furnace 


Asbestos Joint Runners 


Best qual- 
ity asbes- 
tos rope, 
brass caps 
attached to 
each end. Equipped with 
clamps. 


cy 


M-D Cut-In Connections 
for Sewers 


A light 
cast iron 
fitting 
with _ bell 
endfor 
connect- 
ing house 
service with main sewer 
pipe without necessity 
for placing a Y-branch 
or T-branch in the sewer 
line. 


Leak Detector 


A truly fine instrument 
designed to solve even 
the most difficult leak 


detecting problem. 


Calking Tool Outfit 


For water mains up to 
Strong leather bag. 
Keeps the right tool for 


every 
reach. 


job within easy 


Test Plugs for 
Bell or Spigot End 
Cast Iron Pipe. 


On this page are shown 
only a few of the hun- 
dreds of items to be 
found in the POLLARD 
Catalog. Write for a 
copy of Catalog No. 
26F. 


Portable Lead 
Melting Furnace 


A handy outfit for quick 
action, equipped with 
gasoline burner. 


Pipe Cutter 

Inex pensive 
way of cut- 
ting pipe. 
Every wheel 
in contact 
with the pipe 
is a cutting 
disc, so cut- 
ter need be moved only 
a short distance to cut 
entirely around the pipe. 


Tapax 

The orig- 
inal man- 
hole cush- 


ion. Takes 
the 


New “Electronic Witch” 
M-Scope Pipe Finder 
The first really NEW pipe 
Finder in 20 years. 


JOSEPH G. POLLARD CO., INC. 


Western Office 
1064 Peoples Gas Bldg. 
Chicago, Ill. 


MAIN OFFICE AND FACTORY 
New Hyde Park, N. Y. 


Southern Office 
333 Candler Bldg. 
Atlanta, Ga. 
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New England Water Works Association 


ORGANIZED 1882 


Vor. LXVIII DECEMBER, 1954 No. 4 


This Association, as a body, is not responsible for the statements or opinions of any of its members 


PROCEEDINGS 


SEVENTY-THIRD ANNUAL CONVENTION 
POLAND SPRING, ME. 
OcTOBER 4-6, 1954 
The Seventy-Third Annual Convention of the New England 


Water Works Association was held at the Poland Spring House, 
Poland Spring, Me., on October 4, 5 and 6, 1954. 


Monpay, OCTOBER 4 
Morning Session 


President William B. Duffy in the Chair. 


The Annual Reports of the Secretary, Treasurer, and Finance 
Committee were presented and accepted, and those of the Editor, 
Committee on Technical Program, Committee on Membership, Com- 
mittee on Committees, Committee on Legislation, and Committee 
on Reciprocal Relations with the Institution of Water Engineers were 
also presented. 

The President declared the polls closed and appointed as tellers 
John H. Robinson, Willard S. Pratt and John J. Murphy. 

The following reports of technical committees were presented: 
Committee on Coefficients for Friction in Pipe Lines, Committee on 
Specifications for Cast-Iron Pipe and Fittings, Committee on Re- 
inforced-Concrete Pressure Pipe, Committee on Laying Cast-Iron 
Water Mains, Committee on Specifications for Steel Pipe, Committee 
on Standardization of Pipe Flanges and Fittings, Committee on 
Deep-Well Vertical Pumps, Committee on Water Rate Schedules, 
Committee on Conservation, Development and Utilization of Water 
Resources, Committee on Recreational Uses of Public Water Sup- 
plies, and Committee on Methods of Financing Water-Main Exten- 
sions. All the reports mentioned above are printed in this issue 
of the JoURNAL. 
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306 PROCEEDINGS 


Upon recommendation of the Executive Committee, it was VoTED 
to accept the proposed revisions to the Specifications for Cast-Iron 
Pressure Fittings. 

Secretary Knox announced the election by the Executive Com- 
mittee of the following new members: 

Anthony Richard Castorina, Chemist, Bridgeport Hydraulic Co., 
Bridgeport, Conn.; Blanche Adella Dobrzensky, Manager, The New- 
man Water Works Co., Newman, Cal.; Edward C. Hill, Superintend- 
ent, Water Company, Pembroke, Mass.; Louis Katona, Consulting 
Engineer, Norwood, Mass.; James Christian Lamb, III, Research 
Associate in Sanitary Engineering, Massachusetts Institute of Tech- 
nology, Cambridge, Mass.; George Curtis Wallace, Project Engineer, 
Metcalf & Eddy, Boston, Mass. 


Corporate Member 
Fort Kent Water Co., Fort Kent, Me. 


Associate Members 

The Bond-O Company, Spring Valley, N. Y.; Millipore Filter 
Corp., Watertown, Mass. 

Afternoon Session 

A paper on “Reconstruction of Lebanon Reservoir, Using Pre- 
cast Concrete Blocks for Riprapping” was read by Harry Manson, 
Superintendent, Water Works, Lebanon, N. H. 

A paper on “Experience with Cleaning and Lining a 24-Inch 
Force Main” was read by Clarence L. Ahlgren, Assistant Superin- 
tendent, Water Works, Manchester, N. H. 

A paper on “Submarine Troubles in Portland Harbor” was read 
by J. Porter Hennings, Superintendent, Portland Water District, 
Portland, Me. 

Evening 

An old-fashioned barn dance was held in the Playhouse. This 
event was sponsored by the Water and Sewage Works Manufacturers 
Association. 

TUESDAY, OCTOBER 5 
Morning Session 

Papers on “Water Works Salaries” were read by Clifton E. 

Hodgdon, Superintendent, Lynnfield Center Water District, Lynnfield, 
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PROCEEDINGS 


Mass., and Philip Welch, Commissioner of Public Works, Medford, 
Mass. 

Then followed a panel discussion on “Electrical Equipment 
Maintenance.” This was led by Leslie E. Clover, Plant Engineering 
and Maintenance Services, General Electric Co., Schenectady, N. Y., 
and included papers on “Motors and Their Maintenance,” by Lewis 
T. Jester, Application Engineer, General Electric Co., Boston, Mass.; 
“Maintenance of Power Distribution Equipment,” by Albert H. Rul- 
ing, Jr., Service Supervisor, New England District, General Electric 
Co., Boston, Mass.; and “Maintenance of Electrical Control,’ by 
Walter Hansen, New England District Control Specialist, General 
Electric Co., Boston, Mass. 


WEDNESDAY, OCTOBER 6 


Morning Session 


A paper on “Radiation Experiences in Massachusetts Water 
Supplies” was read by Ralph M. Soule, Associate Sanitary Engineer, 
Massachusetts Department of Public Health, Boston, Mass. 

A paper on “Water Purification in Cambridge, Mass.” was read 
by David H. Turcotte, Chemist, Water Department, Cambridge. 

A paper on “Determination of Charges for Public Fire Protec- 
tion”, prepared by Darrell A. Root and Thomas R. Camp, of Camp, 
Dresser & McKee, Boston, Mass., was read by Mr. Root. 


Afternoon Session 


A paper on “Water Supply and Treatment in 1984—Thirty 
Years of Progress” was read by Harry A. Faber, Managing Editor, 
Water & Sewage Works, New York, N.Y. 

A paper on “Economics of Unit Water Purification Systems” 
was read by Charles A. Knapp, The Dorr Co., Inc., Stamford, Conn. 


Evening 


A social hour in the Patio, followed by a banquet in the dining- 
room of the Poland Spring House, was sponsored by the Water and 
Sewage Works Manufacturers Association. 
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AWARD OF THE DEXTER BRACKETT MEMORIAL MEDAL 


PRESIDENT Durry. Next on the program I introduce to you 
Harold B. Scales, of the Portland Water District, who is Chairman 
of the Committee on the Award of the Dexter Brackett Memorial 
Medal and who will make a presentation of that award. Mr. Harold 
B. Scales. 


Haroitp B. ScaLes. Mr. President, members of the New Eng- 
land Water Works Association, and guests: 

The Dexter Brackett Memorial Medal was established by the 
New England Water Works Association in 1916, to perpetuate the 
memory of a man who for many years contributed much to the water- 
works profession. Early in his career Dexter Brackett was connected 
with the Boston Water Department and later with the Metropolitan 
Water System. With the latter organization he served as chief of the 
distribution system and later as chief engineer. He was president of 
our Association for the years 1889 and 1890, and for several years 
was Editor of our JoURNAL. 

Your committee, consisting of Edwin M. Howard of Boston, 
Mass., Wayne F. Damon of Leominster, Mass., and Harold B. Scales 
of Portland, Me., were of the unanimous opinion that the most meri- 
torious paper published in the JouRNAL in 1953 was “Some Aspects 
of the Water Supply to London,” by Henry Francis Cronin, Chief 
Engineer of the Metropolitan Water Board, London, England. 

Mr. Cronin, one of the outstanding engineers of Great Britain, 
was born in South Ireland, but spent most of his life in London. He 
attended the University of London, graduating with a degree of 
Bachelor of Science. He served in World War I, is an officer of the 
Order of the British Empire, a rank bestowed on worthy commoners 
by royalty, a past president of the Institution of Civil Engineers, a 
past president of the Institution of Water Engineers, and an honorary 
member of the New England Water Works Association. He has been 
with the Metropolitan Water Board for many years, serving first as 
deputy chief engineer and finally as chief engineer. 
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When officially notified that he was to be the recipient of the 
Dexter Brackett Memorial Medal, Mr. Cronin expressed his deep 
appreciation in a letter to the Association for the honor bestowed 
upon him and regretted that he could not be here to receive the medal 
in person. I, therefore, on behalf of the New England Water Works 
Association, present the Dexter Brackett Memorial Medal to Henry 
Francis Cronin in absentia. It will be forwarded to him in London 
at an early date. 


PROCEEDINGS 


COMMEMORATIVE AWARD 


PRESIDENT Durry. We now come to the presentation of the 
Commemorative Award. This award, established in 1949, is in mem- 
ory of members who have been prominent in the water-works field. 
Its purpose is to give due recognition to the paper judged next in 
merit to that of the Dexter Brackett Memorial Medal Award. 

This year the award is made in memory of Robert C. P. Cogge- 
shall. Mr. Coggeshall was Superintendent of the New Bedford 
Water Works and one of the group who organized this Association 
in 1882. He served as President, as Secretary, as a member of the 
Finance Committee, and also as Editor for many years. He was 
elected an Honorary Member in 1915. Mr. Coggeshall wrote seven 
papers for the JouRNAL of this Association, several on the subject 
of pumps and pumping stations. 


Mr. Richard Hazen, Consulting Engineer of New York City, 
is the recipient of the Commemorative Award this year, for his paper 
entitled “Pumps and Pumping Stations.” 


If Mr. Hazen will step forward, it is my privilege now to present 
to him this set of books and a certificate of the Commemorative 
Award. 

RIcHARD Hazen. I wish to thank the Committee for this award, 
and wish to thank them not only for myself but also for those 
of my associates who helped prepare the paper. I appreciate it very 
much. 


PRESIDENT Durry. In accordance with our usual custom, it is 
my privilege and pleasure to present award certificates to those who 
have served the same municipality for 25 years, and who have been 
members of this Association for the same length of time. 

Will those who are to receive the award please come forward 
when your names are called: 


Elisha J. Dionne of Salem, Mass.; Joseph E. Moore of Bur- 
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lington, Vt.; Harry A. Nutting of Newmarket, N.H.; Earle A. Tarr 
of Winthrop, Me.; James V. Turner of East Providence, R. I. 
These engraved certificates read as follows: 


“THE NEW ENGLAND WATER WORKS ASSOCIATION 
ORGANIZED 1882 


This certifies that Elisha J. Dionne, for more than 25 years a member of 
the New England Water Works Association, was on this date, October 6, 1954, 
honored by the Association for having completed over a quarter of a century of 
efficient and faithful service in the Water Department of the City of Salem, 
Massachusetts, and is hereby commended for his loyal and capable public service.” 


| The certificates are handed to Mr. Dionne and the others pres- 


ent. | 
Mr. Nutting’s certificate will be mailed to him; he is not here. 


At this time it is customary for the President to make a presi- 
dential address. 


| 
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PRESIDENTIAL ADDRESS 


By B. Durry 


The Constitution of the New England Water Works Association 
directs the President to deliver an address at the Annual Conven- 
tion. This, our 73rd Annual Convention, marks the first time the 
convention has been held entirely in the month of October. 


The past year has gone along pleasantly and, I feel, successfully. 
A large measure of this is due to our able Secretary, Joseph C. Knox, 
and his assistant, Mrs. Alice Melrose. I am thankful to them for 
their fine work. I am grateful to the Executive Committee and the 
various other committees of the Association for their splendid assist- 
ance in running the affairs of the Association. 


The Water and Sewage Works Manufacturers Association, 
through Herbert B. Crowell, Frank Wells and John Finn, has added 
a great deal by providing the exhibits and part of the entertainment. 

The standing of this or any association can be measured by cer- 
tain outstanding factors. One of these is the growth in membership. 
In 1917 the Association had 1,043 members. The number declined 
until 1943, when a slow but steady increase in membership occurred, 
until now we have 1,083 members. Much of the credit for this growth 
belongs to George Coffin and his energetic membership committee. 
During the past 15 years the figures for all grades of membership 
are as follows: 


1940 801 1945 813 1950 921 
1941 798 1946 826 1951 992 
1942 808 1947 865 1952 1,042 
1943 787 1948 898 1953 1,071 
1944 800 1949 922 1954 1,083 


The work of the Membership Committee should be encouraged 
and augmented. Junior members are provided for in the constitution 
and a drive for them in the engineering colleges would seem to be 
worth while. 
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Another index of the value of our Association is the attendance 
at the meetings. The following table gives the monthly attendance 
at the luncheons since 1939: 


Year Nov. Dec. Jan. Feb. = Mar. Apr. May Total 


1940-41 160 197 170 38 226 150 130 1,071 
1941-42 163 166 205 155 173 141 110 1,113 


1942-43 139 121 136 123 142 — 140 801 
1943-44 135 108 145 184 160 _— 145 877 
1944-45 155 143 161 128 154 — 151 892 
1945-46 143 87 116 147 166 123 153 935 
1946-47 135 163 169 161 146 139 149 1,062 
1947-48 123 136 122 129 157 181 141 982 
1948-49 145 124 165 129 174 156 368 1,261 
1949-50 115 150 153 142 167 126 122 975 
1950-51 161 123 148 142 149 237 220 1,180 
1951-52 131 176 161 184 165 165 147 1,129 
1952-53 185 135 158 165 228 147 204 1,222 


156 148 180 189 199 160 230 1,262 


This past year has seen the largest number in attendance in the 
history of the Association. This reflects the fine work of the Techni- 
cal Program Committee, with Fred Smith as Chairman, Kenneth 
Knowlton in charge of the Chemists’ Round Table, and Sherman 
Rogers in charge of the Superintendents’ Round Table. 

The policy of inviting some prospective junior members from 
our neighboring colleges to be guests at our monthly meetings is 
worthy of consideration by our Membership Committee, as an incen- 
tive to membership and to acquaint these young men with the field 
of water supply. 


The financial affairs of the Association, ably handled by our 
Treasurer, William P. Melley, form another of the yardsticks by 
which to judge the standing of the Association. The expenditures are 
governed by the budget recommended by the Finance Committee, 
after being approved by the Association at the annual meeting. The 
following table shows the receipts, expenditures and invested funds 
since 1939: 


1953-54 
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Year Receipts Disbursements Invested funds 
1939 $12,458.54 $ 9,170.33 $16,379.71 
1940 11,138.27 9,436.68 18,068.46 
1941 10,568.01 9,917.04 18,068.46 
1942 9,250.87 10,084.57 18,068.46 
1943 8,940.24 10,359.04 18,068.46 
1944 12,848.63 10,124.19 18,068.46 
1945 10,267.59 9,446.21 18,068.46 
1946 10,849.61 10,400.86 20,180.21 
1947 11,958.28 11,742.79 20,563.46 
1948 13,649.81 12,366.18 20,954.96 
1949 13,948.76 14,250.12 21,348.96 
1950 14,846.31 14,478.46 21,683.00 
1951 14,275.46 15,109.74 20,097.50 
1952 15,342.78 15,213.54 20,524.50 
1953 15,060.39 16,494.51 20,964.50 
1954 15,431.16 16,521.76 19,000.00 


In only eight of the past 25 years have the expenditures exceeded 
the total receipts, while the invested funds have increased from 
$15,622.43 to $20,964.50 in that time. The so-called deficit budgets 
apparently are not affecting our financial position. The existence of 
such sizable invested funds over the years causes me to wonder if, for 
the sake of increasing our capital, we have not been too slow to ex- 
pend funds for advancing the object for which this organization was 
founded in 1882. That object is the advancement of knowledge re- 
lating to water works and water supply and the advancement of pro- 
fessional and social intercourse among water-works men. 

In view of our strong financial position and the desirability to 
further the object for which our organization exists, I am going to 
avail myself of this opportunity, as some of our other presidents have 
done, to recommend to the Finance Committee and the Executive 
Committee that the New England Water Works Association estab- 
lish an undergraduate scholarship at the Massachusetts Institute of 
Technology for the son or daughter of any member of the New Eng- 
land Water Works Association who best meets the requirements of 
the Committee on Scholarships at the Massachusetts Institute of 
Technology and who will pursue a course of study directly connected 
with water works and water supply. The advantages to the Associa- 
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tion and to the water-works profession from this scholarship will be 
(1) to publicize the New England Water Works Association in every 
city and town in New England having a water system; (2) to en- 
courage able students to enter the field of water supply; and (3) to 
increase the membership of the Association. 

With assets of more than $22 per member at the present time, 
it does not seem unreasonable to spend fifty cents or even one dollar 
per member for the purposes of this scholarship. It represents to me 
a challenge to the organization to adopt a forward and progressive 
attitude toward the objects for which the New England Water Works 
Association was founded in 1882. 


x x 


PRESIDENT Durry. The next item on the program is to call on 
John Robinson, the Chairman of the Tellers of Election. 


REPORT OF THE TELLERS OF ELECTION 


For PRESIDENT: Roger G. Oakman 392—2 blanks 
For VicE-PRESIDENT: Edward L. Tracy 392—2 blanks 
For Drrector: Clarence L. Ahlgren 390—4 blanks 
For TREASURER: William P. Melley 392—2 blanks 


Total ballots cast, 394. 


Respectfully submitted, 


JoHN J. MurpHy 
WILLARD S. Pratt 
JoHN H. Rosinson, Chairman. 


(Signed) 


PRESIDENT Durry. Thank you, Mr. Robinson and the other 
members of the committee. By your report you have elected Roger 
G. Oakman of Needham, Mass., as President; Edward L. Tracy of 
Burlington, Vt., as Vice-President; Clarence L. Ahlgren of Manches- 
ter, N. H., as Director; and William P. Melley of Milton, Mass., as 
Treasurer. 

In this, my final minute, let us say, of my term as President 
of the New England Water Works Association, I want the members 
to know that I shall appreciate always the honor and distinction of 


a 
; 
a : 
a 
= 


316 PROCEEDINGS 


having served you for the past year as President. It is a memory 
that I shall treasure and keep always as something that I feel has 
been well worth while. I have enjoyed it very much. 


Now, as I turn the administration over to my successor, Roger 
G. Oakman, I wish him every success in his term of office as Presi- 
dent of the New England Water Works Association. Roger Oakman. 
| Applause. | 


PRESIDENT OAKMAN. Thank you, Past President William B. 
Duffy. It has been a pleasure to serve under you, and I am sure we 
are going to welcome you back into the fold of the Executive Com- 
mittee of the New England Water Works Association for the next 
two years. I thank you. 

Members, guests, friends of the New England Water Works 
Association: It certainly is a pleasure and an honor to be elected 
president of your Association, and I wish to thank each and every 
one for the confidence that he has shown in electing me to that office. 

I am asking the members of the Association for their co-opera- 
tion in assisting and giving data to the various committees, so that 
during the coming year we shall have meetings of interest to the 
Association. I am sure that we shall set up a program that will be of 
interest to all of us. 

There are two or three announcements I wish to make at this 
time. After this meeting there will be dancing in the ball-room. And 
you might be interested in knowing that the next annual meeting of 
the Association will be held at Lake Placid, N. Y. 
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ANNUAL REPORT OF THE SECRETARY 
August 31, 1954 


Mr. President and Members of the New England 
Water Works Association: 


The Secretary herewith submits the following report of the 
changes in the membership during the past fiscal year, and the gen- 
eral condition of the Association. 


The present membership is 1,083, constituted as follows: 14 
Honorary Members, 897 Members, 137 Associate Members and 35 
Corporate Members. 


MEMBERSHIP Total 
September 1, 1953—Honorary Members, Total ...... 14 
September 1, 1953—Members, Total .............. 887 
Withdrawals: 


Elected: 


September 27, 1953 2 
4 
5 


December 17, 1953 
January 21, 1954 


Lol, 
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September 1, 1953—Associates, Total ...........--. 134 
Withdrawals: 
Elected: 


January 21, 1954 2 
2 
1 


May 20, 1954 


August 6, 1954 


September 1, 1953—Corporates, Total .............. 36 
Withdrawals: 
Elected: 

May 20, 1954 ...............ceeeeeee 1 1 35 
September 1, 1954—Total Membership ees 1,082 
September 1, 1953—Total Membership ....................00eeeeeeee 1,071 

ELECTIONS 


Members 

September 27, 1953—Arthur Ayotte, Russell D. Bartlett, Charles E. Cannon, 
Edward S. Holland, Charles G. Hammann, Clarence W. Metcalf, Addison P. 
Munroe, Richard G. Pike, Paige B. Rand, Homer R. Stickney, Robert T. 
Symonds and Thomas B. Williams, Jr. (12) 

October 16, 1953—Albert H. Andrews, Richard F. Greeley, William E. Lyons and 
Clifford L. Williams. (4) 

November 19, 1953—Sterling G. Brisbin, Martin E. Flentje, Stephen M. Hurley 
and Everett L. MacLeman. (4) 

December 17, 1953—Ferd C. Arens, Charles G. Bourgin and Thomas P. Galla- 
gher. (3) Reinstated: Hervey J. Skinner. (1) 

January 21, 1954—Frederick L. Aldrich, Herbert P. Barton, John H. Duffy, 
Charles Nagy and Edward L. Tyler. (5) 


February 18, 1954—John C. Clifford, Albert E. Feldman, Harry Larson and 
Herbert D. Nickerson. (4) 
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March 18, 1954—Clarence R. Day and Henry M. Paynter. (2) 

April 15, 1954—Charles E. Cleveland. (1) 

May 20, 1954—Wendell S. Brown, Henry H. Eastman, Clifton W. Ellis, Lardner 
H. Shull and E. Lincoln Swett. (5) 

June 17, 1954—Douglas Dingwall, Frederick E. Griffin, James P. Kelley, Edward 
W. Leary, Harry P. Morrissey, Ernest F. Pike and James T. Putnam. (7) 

August 6, 1954—Edward J. Hayden, George C. Kiefer, Jr., F. Alan Livingstone 

and Harold H. Marshall. (4) 


Associate Members 


November 19, 1953—Precision Chemical Pump Corporation. (1) 

January 21, 1954—R. J. Berke & Company, Inc., and Mills Engineering Company. 
(2) 

March 18, 1954—Fischer & Porter Company and Globe Rubber Works, Inc. (2) 

April 15, 1954—Sparkler Manufacturing Company. (1) 

May 20, 1954—Gil Moore & Company and Municipal Services. (2) 

August 6, 1954—Sherman Products, Inc. (1) 


Corporate Members 
May 20, 1954—Brunswick-Topsham Water District. (1) 


WITHDRAWALS 


Members 


Died—Harold K. Barrows, Arthur E. Blackmer, George N. Buckhout, Asa H. 
Copeland, Charles W. Harvey, Scotland G. Highland, Harry E. Holmes, 
Charles A. Maguire, Walter H. McMahon, Edward E. Minor, Fred B. Nelson, 
Roswell M. Roper, George E. Russell, Rossiter S. Scott and Walton H. 
Sears. (15) 

Resigned—Harold J. Baker, Everett O. Boothby, Arthur L. Dopmeyer, Neil B. 
Faunce, John Gadd, Robert A. Glines, Arthur B. Graves, Jacob A. Handy, 
James J. Kehoe, Charles H. Lawrence, Paul W. Mack, Jack E. McKee, Fred- 
erick H. Miller, James I. Otis, Ralph M. Palmer, Earle L. Pike, Richard T. 
Ricker, Wilbur D. Smith, Wyman R. Stone, William L. Wenzel and John P. 
Wold. (21) 

Dropped—Francis B. Crowley, William E. Duffy, Patrick J. Flynn, Madison H. 
Goff, Stewart H. Newland and Sidney A. Thompson. (6) 


Associate Members 


Resigned—Atlas Mineral Products Company, Lovell Chemical Company, National 
Supply Engine Corporation, Northrop and Company and the Preload Corpora- 
tion. (5) 


Dropped—Bowser, Incorporated, and Lead Industries Association. (2) 
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Corporate Members 


Resigned—Newburyport Board of Water Commissioners. (1) 
Dropped—Penacook-Boscawen Water Precinct. (1) 


RECEIPTS FOR THE FISCAL YEAR SEPTEMBER 1, 1953, To AuGUsT 31, 1954 


Entrance Fees 

Dues of Members of all grades 
Dividends 

Advertisements 

Subscriptions 

Journals 

Membership certificates 


There is due the Association: 


Respectfully submitted, 


(Signed) JosepH C. Knox, Secretary 
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ANNUAL REPORT OF THE TREASURER 


Boston, September 10, 1954 


To William P. Melley, Treasurer, 
New England Water Works Association, 
Boston, Massachusetts. 


We have examined the statement of assets and funds and the 
statement of cash receipts and disbursements of the general fund of 
the New England Water Works Association for the year ended August 
31, 1954. Our examination was made in accordance with generally 
accepted auditing standards, and accordingly included such tests of 
the accounting records and such other auditing procedures as we con- 
sidered necessary in the circumstances. 

We traced all recorded receipts into the depositary bank, verified 
the general fund bank account and petty cash fund as at August 31, 
1954, and examined properly approved vouchers for all disbursements. 
On September 9, 1954, we examined the United States Treasury sav- 
ings bonds and the paid-up cooperative bank shares at the First Na- 
tional Bank of Boston. 

In our opinion, the accompanying statement of assets and funds 
and the note thereon and the related statement of cash receipts and 
disbursements of the general fund present fairly the financial position 
of the New England Water Works Association at August 31, 1954, 
and the recorded cash receipts and disbursements for the year then 
ended, on a cash basis consistent with that of the preceding year. 


(Signed) ScoveELL, WELLINGTON & ComMPANY 


; 
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STATEMENT OF ASSETS AND FuNnps (Exhibit A) 
As at August 31, 1954 


Assets 
Securities, invested funds 
U. S. Treasury savings bonds G 2%s, 1954 $10,000.00 
Braintree Co-operative Bank, 10 paid-up shares 2,000.00 
Milton Co-operative Bank, 15 paid-up shares 3,000.00 
Sandwich Co-operative Bank, 10 paid-up shares 2,000.00 
Stoneham Co-operative Bank, 10 paid-up shares 2,000.00 


General fund 
Cash, First National Bank of Boston $ 4,802.59 
In office 50.00 


$ 4,852.59 
Furniture and fixtures 1,180.00 6,032.59 


$25,032.59 


Funds 
Invested funds $19,000.00 


General fund 
Balance, August 31, 1953 $ 5,158.69 
Add Sale of Milton Co-operative Bank shares 2,000.00 


$ 7,158.69 
Excess of disbursements over receipts, Exhibit B (1,126.10) 


Balance, August 31, 1954 6,032.59 


Note: The statement above, prepared on a cash basis, 
includes dues received in advance, $5,244.01, and 
employees’ withholding tax, $136.60. It does not 
reflect the following: 
Accounts receivable, dues $ 106.00 
Due on account of advertising 48.75 


$ 154.75 


No depreciation has been taken on furniture and fixtures. 
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STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS (Exhibit B) 


General Fund 
For the year ended August 31, 1954 


Receipts (exclusive of dues received in advance 
and employees’ withholding tax) 


Initiation fees $ 233.00 
Dues, 1953-1954 and prior years 2,721.50 
Interest 564.50 
From publication of Journal 
Advertisements $5,892.02 
Subscriptions 627.37 


Sale of Journal 103.26 6,622.65 


Miscellaneous 
Membership certificates 


Total receipts $10,187.15 


Disbursements 
Publication of Journal 
Printing $4,313.12 
Reprints 409.52 
Reporting 182.04 
Stationery and postage 353.01 
4 Editor’s salary 750.00 


Sundry 101.07 $6,108.76 


General and administrative 


Certificates of membership $ 25.91 
ae Secretary’s salary 750.00 
‘ Assistant to secretary—salary 3,120.00 
Treasurer's salary 200.00 
J Printing, postage and stationery 218.79 
Office supplies and expense 233.79 
Office rent 1,260.00 
Electricity 85.06 
Telephone and telegraph 259.89 
Auditing 85.00 
Social security taxes 175.46 
Electric typewriter 343.92 
Fidelity bonds 93.75 
Sundry 54.91 6,906.48 


Forward $13,015.24 $10,187.15 


¢ 
45.50 
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Meetings and committees 


Water works school $ 100.00 
Printing, postage and stationery 1,467.96 
Convention expense 313.11 
Dinners 979.76 
Contribution to June conference 150.00 
Publicity 250.00 
Sundry 243.17 


Interest added to co-operative bank shares 
Total disbursements 


Excess of disbursements over receipts (exclusive of 
dues received in advance and employees’ with- 
holding tax for current year) 


Dues received in advance 
Employees’ withholding tax 
Payment for prior year $139.12 
Less Receipts for current year 136.60 


16,554.74 


($6,367.59) 


$5,244.01 


(2.52) 5,241.49 


Excess of disbursements over receipts, Exhibit A 


Balance, general cash, August 31, 1953 
Add Sale of Milton Co-operative Bank shares 


Balance, general cash, August 31, 1954 
Represented by 
Cash in First National Bank of Boston 
Cash in office 


($1,126.10) 


$3,978.69 
2,000.00 


$4,852.59 


3,504.00 

| — 

5,978.69 
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ANNUAL REPORT OF THE EDITOR 


To the New England Water Works Association: 


The Editor submits herewith his report for the year ending 
August 31, 1954. The financial figures, tabulated in the report, are 
derived from the report of the Treasurer, which contains a detailed 
statement of the receipts and disbursements on account of the Sep- 
tember and December, 1953, and March and June, 1954, issues of 
the JOURNAL. 


In Table 1 is presented a statement of the material contained in 
the four issues of the JouRNAL for the past year, while in Table 2 is 
given a comparison of the JourNAL for the past year with those for 
preceding years. 


TABLE 1.—STATEMENT OF MATERIAL IN SEPTEMBER AND DECEMBER, 1953, AND 
MARCH AND JUNE, 1954, ISSUES OF THE JOURNAL OF THE 
New ENGLAND WATER WorkKs ASSOCIATION 


Ad- 


Cover 


Pro- ver- and 
ceed- Total tise- con- Insert Total Total 
Papers ings* text Index ments’ tents plates pages cuts 
Sept., 1953 61 59 120 0 45 4 l 170 29 
Dec., 1953 42 67 109 6 48 4 0 167 6 
Mar., 1954 38 57 95 9) 49 4 l 149 17 
June, 1954 91 21 112 0 49 4 1 166 15 
Total 232 204 436 6 191 16 3 652 67 
*Including standard specifications and recommended practice. 


Size. The four issues contained 652 pages, of which 436 were 
text. 

Cost. The gross cost of the JoURNAL was 6,108.76, equivalent 
to $5.68 per member; the surplus was $513.89, equivalent to $.48 per 
member. 


Reprints. Reprints of papers have been furnished to authors at 


cost. 
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Circulation. The present circulation of the JouRNAL is: 


Members, all grades 1,082 
Subscribers 164 
Exchanges 22 
Advertisers 66 


Total 1,334 
JouRNALs have been sent to all subscribers and to advertisers. 
Respectfully submitted, 
(Signed) Grorce C. Houser, Editor 
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ANNUAL REPORT OF THE FINANCE COMMITTEE 


August 31, 1954 
To the Executive Committee of 


the New England Water Works Association: 


The Finance Committee herewith submits its report on the budget 
for the year 1953-1954, and its recommended budget for the year 
1954-1955. 

The Committee has examined the figures obtained from the rec- 
ords of the Association during the past year, and has consulted with 
the Treasurer with reference to probable revenue and disbursements 
during the coming year. 


The following chaages have taken place in the membership: 


Resigned Died Dropped __ Elected Loss Gain 
Members 21 15 6 52 10 
Corporates 1 1 1 1 
Associates 5 2 9 2 
27 5 9 62 l 12 


The following tabulation is the estimated and actual budget for 
the past year: 


REVENUE FOR 1953-1954 


Budget Actual 

Initiation Fees $ 200.00 $ 233.00 
Dues 7,600.00 7,965.51 
Interest 350.00 564.50 
Advertising 6,300.00 5,892.02 
Journal receipts 730.63 
Miscellaneous 50.00 45.50 

$14,500.00 $15,431.16 


: 
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DISBURSEMENTS FOR 1953-1954 


Budget Actual 
General and Administrative $ 7,000.00 $ 6,909.00 
Journal 6,000.00 6,108.76 
Meetings and Committees 3,000.00 2,418.17 
Net expense of luncheons 800.00 835.83 
Contingencies 400.00 
Publicity 400.00 250.00 


$17,600.00 $16,521.76 


The estimated deficit for the past year was $3,100, while the 
actual deficit amounted to $1,090.60. Once again, the difference be- 
tween the estimated and the actual deficit was due to the promptness 
with which the members paid their dues. The actual revenue ex- 
ceeded the estimated by $931.16, due to many contributing factors, 
chief among which being the continued increase in membership, the 
sale of JouRNALS and advertising. 

The disbursements were within the confines of the budget, with 
the exception of the items covering the JouRNAL and luncheons. These 
amounts were only slightly over the amounts set forth in the budget. 

Inasmuch as the Executive Committee has established the policy 
of printing the membership lists every five years, and the year for 
printing will be 1955, we have provided funds for that purpose. 


The Finance Committee has again set up a deficit budget for the 
coming year. 


FoR 1954-1955—REVENUE 


Initiation Fees $ 200.00 
Dues 7,900.00 
Interest and dividends 450.00 
Journal advertising 5,700.00 
Other Journal receipts 600.00 


Miscellaneous 50.00 


$14,900.00 
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BUDGET FOR 1954-1955—DISBURSEMENTS 


General and Administrative $ 7,400.00 
Journal 6,200.00 
Meetings and Committees 3,000.00 
Net expense of luncheons 900.00 
Membership lists 750.00 
Contingencies 500.00 


$18,750.00 


We refer you to the Treasurer’s report for further financial de- 


tails, and to the Secretary’s report for changes in the membership 
listing. 


Respectfully submitted, 
(Signed) Harotp J. TooLe, Chairman 
Tuomas S. LAWRENCE 
GrorcE N. WATSON 
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REPORT OF COMMITTEE ON TECHNICAL PROGRAM 


August 31, 1954 
To the New England Water Works Association: 


The report of the Technical Program Committee is herewith pre- 
sented. 


Technical programs were arranged for the five Boston meetings, 
the June Outing and the Annual Convention. 

Mr. Sherman L. Rogers and Mr. Kenneth F. Knowlton arranged 
interesting programs for the Superintendents’ and Chemists’ meetings. 

The Chairman expresses his appreciation to the members of the 
Technical Program Committee, the Officers of the Association, and 
the Secretary’s office for their cooperation during the year 1953-54. 


(Signed) F. E. Smitu, Chairman 
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REPORT OF MEMBERSHIP COMMITTEE 


October 1, 1954 
To the New England Water Works Association: 


During the past year sixty-three (63) have been elected to mem- 
bership in the Association with nine (9) applications pending. On the 
assumption that these nine applications are acted upon at the Octo- 
ber meeting favorably, the membership will stand at 1,092. 

Unfortunately, we have lost 51 memberships through death and 
resignations, so that the net gain in membership is only 20. 


This emphasizes the need of continuing our activities for new 
members. We feel that the invitation form which we have used the 
past three years has been quite effective and recommend its use again 
next year, together with a simple form of follow-up letter to those 
who have been previously invited to join the Association. 

The several members of the Committee have been most coopera- 
tive in furnishing lists of prospective members and their assistance 
is appreciated by the Chairman. 


Respectfully submitted, 


(Signed) Grorce W. Corrin, Chairman 
JoHN J. BAFFA 
G. ARTHUR FANEUF 
Howarp H. Potter 
Frep P. STRADLING 
RIcHARD S. WooDHULL 
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REPORT OF THE COMMITTEE ON COMMITTEES 
1953-1954 
To the New England Water Works Association: 

During the past year the Committee on Committees was again 
composed of the members of the Executive Committee, in order that 
the officers of the Association might keep in close contact with: the 
activities of the various technical committees. 

The function of the Committee on Committees is to coordinate 
the work and review the progress of the technical committees of the 
Association. It makes recommendations for the continuance of active 
committees and the discharge of those whose duties have been ful- 
filled, and proposes the establishment of new committees. 
Establishment of New Committees 


The following new committees were established during the year: 
N.E.W.W.A. 46—Committee on Plastic Pipes and Plastic Lin- 
ings for Water-Supply Uses 
47—Committee on Methods of Financing Water- 
Main Extensions 
48—Committee on Standard Specifications for As- 
bestos-Cement Water Pipe 
In addition to these technical committees, the Executive Commit- 
tee established a Committee on Salaries of Water Works Superintend- 
ents and Engineers. This committee will submit to the Executive 
Committee the results of its study, together with recommenda- 
tions for action which the Association may take in this matter. 


Continuation or Discharge of Committees 
The Committee on Committees recommends that the committees 
listed be continued or discharged as indicated: 
Committees to Be Continued 
N.E.W.W.A. 8—Committee on Legislation 
9—Committee on Reciprocal Relations with the 
Institution of Water Engineers (England) 
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11—Committee on Survey of Ground Water Sup- 
plies in New England 

12—Committee on Rainfall and Yield of Drainage 
Areas 

16—Committee on Coefficients for Friction in 
Pipe Lines 

19—Committee on Water Quality and Treatment 

20—Committee to Report on Developments in Our 
Knowledge of Corrosion and its Mitigations 

21—Committee on Specifications for Cast-Iron 
Pipe 

22—-Committee on Reinforced-Concrete Pressure 
Pipe 

23—Committee on Code for Pressure Piping 

24—-Committee on Laying Cast-Iron Pipe 

25—Committee on Specifications for Steel Pipe 

26—Committee on Standardization of Pipe Flan- 
ges and Fittings 


28—Committee on Steel Standpipes and Elevated 
Tanks 


30—Committee on Meter Specifications 

32—Committee on Gate Valves 

37—Committee on Federal Activities 

38—Committee on Fluid Permeability 

39—Committee on Deep-Well Vertical Pumps 

41—Committee on Interstate Aid in Civil De- 
fense 

42—-Committee on Conservation, Development and 
Utilization of Water Resources 

44—-Committee on Publicity 

45—Committee on Recreational Uses of Public 
Water Supplies 

46—Committee on Plastic Pipes and Plastic Lin- 
ings for Water-Supply Uses 

47—Committee on Methods of Financing Water- 
Main Extensions 
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Committees to Be Discharged 


N.E.W.W.A. 40—Committee on Water-Rate Schedules 
48—Committee on Standard Specifications for As- 
bestos-Cement Water Pipe 


Conclusions 


The work of the technical committees is of vital importance to 
the membership of the Association in the advancement of knowledge 
relating to water works. 

The Committee on Committees appreciates the time and effort 
being given by the technical committees in carrying out their assign- 
ments, and desires to assist them in every way possible. In this con- 
nection the committee welcomes all suggestions for the establishment 
of new committees on subjecis which will be beneficial to the water- 
works profession. 

Respectfully submitted, 


COMMITTEE ON COMMITTEES 
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ANNUAL REPORT OF THE COMMITTEE ON 
LEGISLATION 


October 4, 1954 
To the New England Water Works Association: 


Your Legislative Committee submits herewith its report on ac- 
tivities in the legislatures of the New England states during the 
year 1954. 

Sessions were held in only two states—i.e., Massachusetts and 
Rhode Island. 

Although the Connecticut General Assembly did not meet, an 
interesting development did occur relative to the Act passed by the 
1953 General Assembly, which authorized reimbursement to utilities 
for expenses incurred in changing underground structures necessi- 
tated by non-access (throughway) state highway construction 
projects. 

The law provided that the cost of such changes should be 
“equitably shared” by the state and the utility. The state highway 
commissioner originally interpreted the Act to mean that the Highway 
Departinent would reimburse the utility for practically the entire 
cost of necessary changes, less depreciation and salvage value of ma- 
terials recovered. 

Subsequently the Attorney General ruled that “equitable shar- 
ing’ meant “equal sharing’. This interpretation resulted in consid- 
erable dissatisfaction among the various utility companies of the state, 
and the Attorney General was finally prevailed upon to reconsider 
his opinion, with the result that the sharing of costs is now left 
largely to the judgment of the state highway commissioner, with pro- 
vision for appeal to the Superior Court. 

Your committee member covering developments at the 1954 
session of the Rhode Island General Assembly reports that no legis- 
lation having a relation to water works or water-supply activities was 
enacted. 
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Proceedings during the session of the Massachusetts General 
Court deemed worthy of reporting to this Association are as follows: 


All proposed legislation, relating to the fluoridation of public water supplies, 
after numerous lengthy hearings and debate, failed of passage and was re- 
ferred to the next annual session. 

Likewise, Senate 463 was so rejected. This measure would have required 
the Massachusetts Department of Health, in situations where a city or town 
holds land in another city or town for water-supply protection purposes, 
upon petition of the selectmen or taxpayers of the latter, to schedule a hear- 
ing and determine if such holding of land continued necessary. If the de- 
partment rendered a negative decision, then public sale of the land within 
30 days would have been mandatory. 

House 2808, based on Senate 418, a bill to authorize the levy of special 
assessments to meet the cost of laying water pipes in public ways, again 
failed of passage. Annually, over the past several years, this proposed per- 
missive legislation has received uniformly favorable committee reports, but 
for some undetermined reason falls short of enactment into law. 


The following measures were passed into law: 


Chapter 487, ENTITLED “AN ACT RELATIVE TO LIENS FOR WATER RATES AND 
Cuarces”. This is an amendment of sections 42A to 42F, inclusive, of chap- 
ter 40 of the general laws and shall take effect on January Ist, 1955. The 
provisions of the amended sections shall continue to apply without further 
acceptance to all cities, towns, water districts and fire districts supplying 
water to which said sections applied immediately prior to the above effective 
date. The subject sections, as in effect immediately prior to the effective 
date of this act shall apply on any water rates and charges which carried a 
due date prior to January Ist, 1955. Acceptance of the provisions of the 
“lien law” is still permissive, as formerly, and in conformity with established 
procedure. On the basis of the amended law, section 42B provides that “Such 
lien shall take effect by operation of law on the day immediately following 
the due date of such rate or charge”. Section 42C outlines the procedure 
under which such lien is committed by the local board of assessors with 
their warrant to the collector of taxes as a part of the real-estate tax. Not 
to be lost sight of is the elimination of former costs of filing and releasing 
water liens at the registry of deeds and the clerical work attached thereto. 


Chapter 610—‘AN ACT RELATIVE TO THE FILING OF SCHEDULES OF WATER 
RATES, PRICES AND CHARGES OF WATER DISTRICTS WITH THE DEPARTMENT 
OF PUBLIC UTILITIES.” This amendment of chapter 165 of the general laws 
requires that water districts shall file with the Public Utilities Department 
schedules, in such form as said department shall from time to time pre- 
scribe, showing all rates, prices and charges to be charged or collected 
within the commonwealth for the sale and distribution of water. 
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Your committee wishes to point out that the Public Utilities Department 
has no control over the rates and charges of water districts, regardless of 
the mandatory filing. 


Senate 650—‘REPORT OF THE SPECIAL COMMISSION ESTABLISHED TO INVES- 
TIGATE AND STUDY RELATIVE TO THE ADVISABILITY AND FEASIBILITY OF ESTAB- 
LISHING A SOUTHEASTERN MASSACHUSETTS WATER pistricT.” After the filing 
of the report December 2, 1953, and subsequent to further study and hearing, 
the General Court adopted the following resolves: 


Chapter 54—RESOLVE PROVIDING FOR A STUDY RELATIVE TO THE EXTENSION 
OF THE METROPOLITAN WATER SYSTEM MAINS INTO THE COUNTIES OF 
PLYMOUTH AND Bristot. The findings and recommendations of the Metro- 
politan District Commission, authorized to make a comprehensive investi- 
gation, together with an estimate of costs and draft of proposed legislation, 
if any, shall be filed with the clerk of the Senate on or before the last 
Wednesday of December in the current year. 


Chapter 55—RESOLVE PROVIDING FOR AN INVESTIGATION AND STUDY BY A 
SPECIAL UNPAID COMMISSION OF GROUND WATER SUPPLIES AND OF DETERMIN- 
ING NEW SOURCES THEREOF, IN THE COUNTIES OF PLYMOUTH AND BRISTOL. 
The Director of the Division of Sanitary Engineering in the Department 
of Public Health and two water-supply men, appointed by the Governor, 


form a three-man commission to investigate and report to the General Court 
on this whole subject, in like manner and on or before the same date as 
required in Chapter 54 above. 


Chapter 67—RESOLVE PROVIDING FOR AN INVESTIGATION AND STUDY BY THE 
DEPARTMENT OF PUBLIC HEALTH RELATIVE TO THE PRESERVATION OF THE 
PURITY OF CERTAIN WATER SUPPLIES. The provisions of this Resolve are a 
development based on the situation in Southeastern Massachusetts, which 
resulted in the filing of Senate 463, previously mentioned in this report. 
This resolve requires an intensive study of present law and regulation, with 
a view to revision if feasible, as related to the general subject of protec- 
tion of the purity of certain municipal water supplies, as said purity may 
be affected by public swimming, bathing, boating, fishing and other recrea- 
tional use. In addition, the subjects of taking and holding land for munici- 
pal water-supply protection, the cultivation of cranberry bogs with inherent 
plant disease and insect control, as related to municipal water-supply con- 
siderations, are due for thorough exploration. Due date for the department 
report to the General Court—on or before the first Wednesday of Decem- 
ber, 1956. 


Chapter 71—RESOLVE REVIVING AND CONTINUING THE SPECIAL COMMISSION 
ESTABLISHED TO INVESTIGATE AND STUDY THE FEASIBILITY OF ESTABLISHING 
A SOUTHEASTERN MASSACHUSETTS WATER DISTRICT. Under the provisions of 
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this chapter the special commission continues the study of all factors related 
to the establishment of the subject water district in Plymouth and Bristol 
counties, with a full report to be filed with the clerk of the Senate on or 
before the first Wednesday in January, 1956. 


In conclusion, of interest to our members who are included in the mem- 
ber communities of the Metropolitan Water District is passage of Chapter 
278—AN ACT AUTHORIZING THE METROPOLITAN DistRIcT COMMISSION TO 
ERECT A NEW STANDPIPE IN THE WEST ROXBURY DISTRICT OF THE CITY OF 
BOSTON AND TO CONSTRUCT A WATER MAIN TO THE TOWN OF Norwoop. This 
authorized construction and further provisions of this act provide, among other 
things, the means by which the town of Norwood will come into the water 
district as a member. 


Respectfully submitted, 


(Signed) Mark F. Croker, Chairman 
WARREN A. GENTNER 
A. HEALY 
J. Hotton, Jr. 
PETER C, KARALEKAS 
Epwin T. McDoweE Lt 
Epwarp L. Tracy 
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REPORT OF THE COMMITTEE ON RECIPROCAL RELA- 
TIONS WITH THE INSTITUTION OF WATER 
ENGINEERS (LONDON ) 


October 4, 1954 
To the New England Water Works Association: 


The Committee on Reciprocal Relations with the Institution of 
Water Engineers of Great Britain presents herewith its report for the 
past year: 

Under the reciprocal arrangement, the Institution has submit- 
ted to your Committee four papers published in the Journal of the 
Institution during the years 1949-1952, inclusive, one of which papers 
is to be selected as worthy of the Diploma presented by the Associa- 
tion at intervals of four years to the member of the Institution pre- 
paring the paper. 

The four papers submitted by the Institution were published 
respectively in its Journal in each of the aforementioned years. These 
papers are listed as follows: 


“The Vyrnwy Aqueduct: Fourth Instalment Pipeline” by W. F. White, 
Water Engineer, Torquay. 

“The Relining of Water Mains in situ” by Alan Atkinson, Waterworks De- 
partment, Manchester. 

“The Haweswater Reservoir’ by G. E. Taylor, Water Engineer’s Office, 
Manchester. 

“The Covering of Two Service Reservoirs with Barrel Vault Roofs” by C. 
A. Serpell, Sunderland and South Shields Water Company, Sunderland. 


All four papers are of outstanding merit and your Committee 
found it somewhat difficult to decide between the paper by Mr. Taylor 
and that by Mr. Atkinson. However, the Committee felt that the 
paper by Mr. Atkinson would be of value to practically all members 
of the Association, whereas that by Mr. Taylor would be of value to 
the limited number of members who are called upon from time to 
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time to design dams. Consequently, your Committee has selected Mr. 
Atkinson’s paper as the most worthy of the Association’s Diploma. 

It is the intention of the Chairman of your Committee to attend 
the summer meeting of the Institution next May and he will plan 
to present the Diploma to Mr. Atkinson at that time. 


Respectfully submitted, 


(Signed) E. SHERMAN CHASE, Chairman 
LELAND G. CARLETON 
Percy A. SHAW 
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REPORT OF COMMITTEE ON COEFFICIENTS FOR 
FRICTION IN PIPE LINES 


September 24, 1954 
To the New England Water Works Association: 


In 1933 the New England Water Works Association authorized 
the formation of a Committee on “Pipe Line Friction Coefficients”. 
This Committee in 1935 presented a most carefully prepared, informa- 
tive and noteworthy report, based on 473 tests in 19 different water- 
works systems. The scope of the committee work included a study 
of the age-relationship and the effect of velocity and of various chemi- 
cal ingredients in the waters on the rate of loss of carrying capacity in 
tar-coated cast-iron pipe. 

In brief, the conclusions of this 1935 Committee Report indicated 
that 

1) The actual loss in carrying capacity of tar-coated pipe, after 

30 years’ service, exceeded the loss predicted in the Wil- 
liams-Hazen tables for “Average Soft Unfiltered River 
Water”’. 

The Williams-Hazen coefficient relationship is applicable 
primarily to large-diameter mains, carrying relatively inac- 
tive waters. 

The chemical composition of the water is an important fac- 
tor in the reduction of pipe carrying capacity and a correla- 
tion exists between the pH value of water carried and the 
rate of capacity loss. 


Numerous other articles setting forth factual data on age-co- 
efficient relationship in steel and cast-iron pipe and corrective meas- 
ures to reduce the rate of loss are available in water-works and gen- 
eral engineering literature. 

While the 1935 Committee Report pointed out that it was not 
improbable that water treatment incident to filtration might increase 
the rate of reduction in carrying capacity and while this has been 
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known to have resulted in isolated cases, this trend has recently come 
forcibly to the attention of water-works profession in connection 
with the adoption of filtration and treatment in plants using Great 
Lakes waters. In Chicago and other Great Lakes cities there are 
instances of record where, within a period of 5 years after the in- 
troduction of filtration, there has been an average of 25° decrease 
in the carrying capacity of existing water mains. While studies have 
not progressed to the degree where conclusions are warranted, it is 
believed that such factors as (1) high chlorine residuals (free chlor- 
ine), (2) high pH in plant effluent, and (3) excessively high filtration 
rates, individually or in combination with each other and/or with 
other factors, may be directly or indirectly responsible for the de- 
crease in the carrying capacity of the mains. 

As a result of these recent incidents of accelerated rate of loss 
of carrying capacity subsequent to the introduction of filtration, a 
research project has been undertaken—at the instigation of the 
American Water Works Association—to determine the effect of differ- 
ent materials, used in filtration and treatment processes, upon the 
carrying capacity of distribution piping. This project is being financed 
through the National Health Institute by a grant of $20,000 for one 
year’s work. It is expected that similar grants will again be made 
available for at least two subsequent years. 

Work under this grant is being conducted under the direction of 
Dr. A. M. Buswell at the University of Illinois. The initial work 
will cover Great Lakes waters exclusively, in order to provide a 
common denominator in the basic characteristics of the water, modi- 
fied only to the extent that water-treatment procedures vary in one 
or another community. 

As a first step in this project, field studies of distribution-system 
conditions in cities using treated water from the Great Lakes and 
down the St. Lawrence as far as Montreal have been conducted. Re- 
sults of these studies are expected to be made available shortly and 
will be used as a base for the detailed investigation to determine the 
effects of the various different materials used in filtration and treat- 
ment on the carrying capacity of cast-iron mains. 

Two other independent research studies, one under the direction 
of Martin E. Flentje, Research Engineer, American Water Works 
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Service Company, and the other by Gregg Company, Inc., Philadel- 
phia, are now being conducted to determine ways and means of 
minimizing the loss in carrying capacity of cement pipe and cement- 
lined pipe, subjected to waters of various compositions. 

While the work now in progress at the University of Illinois is 
confined principally to the effect of treatment of Great Lakes waters, 
it is expected that the result of this work may well lead to the deter- 
mination of the elements in a water, other than those involved in fil- 
tration, which are responsible for the loss of carrying capacity in 
cast-iron pipes. In view of the broad scope of this research project, 
as well as expected results from the other two independent projects, it 
would seem advisable, at this time, to confine the work of the present 
Committee on Coefficients for Friction in Pipe Lines to reporting to 
the Association the results obtained by others working in this field. 
Without the expenditure of considerable money and the employment 
of engineers who can devote themselves exclusively to such a study, 
it would appear that efforts on the part of the New England Water 
Works Association Committee could not produce results such as may 
be expected from the research work being done under the direction 
of Dr. Buswell. 


Respectfully submitted, 


(Signed) RicHArp H. Chairman 
E. SHAw COLE 
F. W. HALey 
Byron McCoy 
Wo. E. STANLEY 
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REPORT OF COMMITTEE ON SPECIFICATIONS FOR CAST- 
IRON PIPE AND FITTINGS 


September 15, 1954 
To the New England Water Works Association: 


Your representatives on Committee A21 of the American Stand- 
ards Association have continued in readiness to deal with matters 
relating to the work of this Committee. There has, however, been 
little to do because of the approaching completion of work on the 
various specifications relating to cast-iron pipe. When the last of 
these have been published in the tentative or final form, it is pre- 
sumed that the committee will be discharged. Until that time, it 
would be appropriate to continue the NEWWA representation on the 
Committee. 

Yours respectfully. 


(Signed) RicHARD HAZEN 
ARTHUR L. SHAW 
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REPORT OF COMMITTEE ON REINFORCED CONCRETE 
PRESSURE PIPE 


To the New England Water Works Association: 


Work of this committee has consisted of the consideration of minor 
suggested revisions in the specifications for all types of reinforced- 
concrete pipe, and of the attention to, and study and investigation of, 
certain reports concerning the alleged failure of prestressed reinforced- 
concrete pipe to give service over a proper extended period of time. 


(Signed) STANLEY M. Dore, Chairman 
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PROGRESS REPORT OF COMMITTEE ON LAYING CAST- 
IRON WATER MAINS 


To the Members of the New England Water Works Association: 


In its 1953 report your Committee on Laying Cast-Iron Wate. 
Mains recommended the publication of the AWWA document, “A 
Tentative Procedure for Disinfecting Water Mains,’ AWWA desig- 
nation “C601-53T,” and of the paper, “Revised Main Disinfection 
Procedure,” by Marshall P. Crabill, Chairman of the committee 
which developed the procedure and on which the NEWWA was rep- 
resented. Subsequent to its approval as tentative by the Executive 
Committee of NEWWA, the “Procedure” was published in the June 
JouRNAL, accompanied by Mr. Crabill’s paper. 

Your committee recommends that the “Procedure” be adopted 
by the Association. Further, your committee calls attention to Mr. 
Crabill’s paper, which it believes to be a valuable discussion of the 
“Procedure.” 

Your committee has no progress to report on specifications for 
laying water mains. 


Respectfully submitted, 


(Signed) W.S. MARINER, Chairman 
GEORGE W. CoFrFIN 
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REPORT OF THE COMMITTEE ON SPECIFICATIONS FOR 
STEEL PIPE 


October 4, 1954 
To the New England Water Works Association: 


This Committee of your Association acts jointly with Committee 
E7A of the AWWA on specifications for steel water pipe. At the an- 
nual meeting of Committee E7A on May 25, 1954, in Seattle, the 
proposed specifications for cement-mortar lining of steel pipe in place, 
with amendments, were adopted and recommended to the Water 
Works Practice Committee of the AWWA. The AWWA has approved 
these specifications and they will be printed in the October Journal 
of the AWWA. Your Committee recommends the adoption of these 
specifications by the New England Water Works Association. 

Work will now get under way for revising existing Specification 
C205 on cement-mortar linings and coatings applied to pipe prior to 
field installation. A request was made for inclusion of lap-welded 
spiral pipe in AWWA Specification C202, and a subcommittee was 
appointed to study this matter. Recommendations were made by the 
Steel Water Pipe Manufacturers’ Technical Advisory Committee for 
revisions to AWWA Specifications C201, C202, C203 and C204, and 
recommendations were made for the adoption of a tentative standard 
specification for steel pipe flanges in sizes over 48 inches to 96 inches. 
These recommendations will be handled by Committee E7A by letter 
ballot. 


Respectfully submitted, 


(Signed) Tuomas R. Camp, Chairman 
CHESTER J. GINDER 


| 


PROCEEDINGS 349 


REPORT OF COMMITTEE ON STANDARDIZATION OF PIPE 
FLANGES AND FITTINGS 


September 15, 1954 
To the New England Water Works Association: 


Committee B16 of the American Standards Association, upon 
which the undersigned are your representatives, deals with pipe flanges 
and fittings, including numerous types of screwed and bolted fittings, 
many of which are of little or no direct concern to water-works op- 
erators. If and when matters arise which are of interest, they will be 
called to your attention. 


Yours respectfully, 


(Signed) RicHARD HAzEN 
ARTHUR L. SHAW 
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PROGRESS REPORT OF COMMITTEE ON DEEP-WELL 
VERTICAL PUMPS 


September, 1954 
To the New England Water Works Association: 


The Committee on Deep-Well Vertical Pumps (NEWWA 39) 
presents the following report. 

On February 12 the Committee received the Tentative Draft of 
Deep-Well Vertical Turbine Pump Standards, ASA-B-58, for review 
and comment. Reply was requested not later than March 15, 1954. 

The Committee had three copies made of the standards, which it 
circulated to such members as it could locate who were interested in 
reviewing them. The following assisted in these reviews: 

Dr. H. Carleton Moore—Chief Mechanical Engineer, Metcalf & Eddy, Bos- 
ton, Mass. 

Allen J. Burdoin—Senior Project Engineer, Metcalf & Eddy, Boston, Mass. 

Clifford S. Mansfield—Fay, Spofford & Thorndike, Boston, Mass. 

Baxter Robertson—Aetna Engineering Co., Boston, Mass. 


Stewart S. Perry—Worthington Corporation, Boston, Mass. 
Robert J. Walsh—D. L. Maher Co., Cambridge, Mass. 


The comments of the various reviewers were compiled in the 
form of a letter and forwarded in March, 1954, to Mark H. Owen, 
Los Angeles, Cal., Co-Chairman of the ASA Committee B-58. 

By letter of April 29, 1954, the Committee received a copy of a 
draft of corrections proposed to the tentative draft. We were pleased 
to note that a majority of our suggestions were incorporated in the 
corrections. 

We have not been informed when the final draft will be submit- 
ted to the American Water Works Association for consideration. 

The Committee is standing by to be of assistance if requested. 
Until the final draft is approved, we recommend the Committee be 
continued. 

Respectfully submitted, 


(Signed) Epwin B. Coss, Chairman 


350 


PROCEEDINGS 


REPORT OF THE COMMITTEE ON WATER RATE 
SCHEDULES 


September 15, 1954 
To the New England Water Works Association: 


The Committee on Rates wishes to recommend to the Association 
the adoption of the report of the A.W.W.A. Committee on Rates* as 
the N.E.W.W.A. Committee report and recommends that the 
A.W.W.A. Committee report be printed in our JouRNAL in full. 


Respectfully submitted, 


(Signed) P. A. SHAw, Chairman 
Epw1n T. McDoweELi 
WARREN GENTNER 


- *The report of the A.W.W.A. Committee on Rates is appended to this issue 
of the JouRNAL. 
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REPORT OF THE COMMITTEE ON CONSERVATION, DEVEL- 
OPMENT AND UTILIZATION OF WATER RESOURCES 


To the New England Water Works Association: 


Since August, 1951, the Committee on Conservation, Develop- 
ment and Utilization of Water Resources has carefully followed de- 
velopments leading toward the establishment of a national water re- 
sources policy. In previous reports at the Annual Conventions your 
Committee discussed the report of the President’s Water Resources 
Policy Commission, established by President Truman, and the work 
of the National Water Conservation Conference. In this connection 
no action has ever been taken by President Eisenhower on the contro- 
versial legislation prepared by President Truman’s Water Resources 
Policy Commission or the subsequent legislation prepared by the 
Bureau of the Budget for President Truman. No further progress has 
been made by the National Water Conservation Conference in the 
preparation of legislation for a national water policy. 

To undertake long-range programs of research and education to 
assure the resources essential to the progress, security and vigor of 
the nation, a non-profit organization was incorporated in 1952 under 
the name of “Resources for the Future”. In December, 1953, Re- 
sources for the Future, Inc., held a Mid-Century Conference in 
Washington, D. C., to discuss the issues concerning our resources. 
Interest in the subject on a national scale was evinced by an attend- 
ance of over 1,500 persons representing all sections of the country. 
Since that time Resources for the Future, with a grant of $3,410,000 
from the Ford Foundation, has undertaken a five-year program of 
research and education in the field of natural resources. 

In August, 1953, the Eisenhower administration announced that 
its policy is to develop the national natural resources through co- 
operation of the States, local communities, private citizens and the 
Federal government, all working together. This policy was described 
as one which will not be a “monopoly by any one of these parties”. 

A Cabinet Committee on Water Resources Policy was established 
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in June, 1954, by President Eisenhower, to cooperate with Federal, 
State and private agencies “to conserve and best utilize the full po- 
tential of our water resources”. Secretary of the Interior Douglas 
McKay was designated as Chairman of the Committee, which in- 
cludes the Secretaries of Defense, Agriculture, Commerce, and Health, 
Education and Welfare, and the Director of the Bureau of the Budget. 
The latter three will serve only until the Committee report is filed in 
December, 1954. The Cabinet Committee has been instructed by the 
President to review the recommendations which the Hoover Commis- 
sion will make in their comprehensive study of water and power poli- 
cies and organization. 

The President has also set up an Interagency Committee on 
Water Resources, which “will provide a facility for improving the co- 
ordination of existing policies, programs, and activities of the partici- 
pating departments and agencies concerned with water and land re- 
sources investigation, planning, construction, operation and mainte- 
nance’. Membership on this Committee will constitute officials from 
the Department of Interior, Department of Agriculture, Department 
of Commerce, Department of Health, Education and Welfare, the De- 
partment of the Army and the Federal Power Commission. 

The President in a recent address at Los Angeles stated that im- 
portant legislation to be considered by the next Congress will include 
a comprehensive water resources program. 

Your Committee concurs with water resources authorities 
throughout the nation that there is an urgent need for a sound na- 
tional policy for the development and conservation of our water re- 
sources, which will provide for the active cooperation and joint par- 
ticipation of individuals and industry, as well as local, State and Fed- 
eral governments. In the implementation of such a policy, it must be 
recognized that the narrowing margin between the present supply of 
water and the amount ultimately available is going to require more 
knowledge, better engineering, and increased consideration of com- 
plicating factors on the part of all water users. 

The question of Federal monopoly of power as against regulated 
local or private power appears to be developing into a major polliti- 
cal issue in the forthcoming congressional elections. If the Federal 
monopoly advocates win, we may expect to see more rather than less 
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Federal control over our water resources. Your Committee believes 
that you should make your views known to your congressmen or sen- 
ators before this problem gets out of hand. 

Your Committee will continue its policy of keeping the Execu- 
tive Committee advised of developments in this field, in order that 
the Association may be prepared to take any necessary or desirable 
action. 


Respectfully submitted, 


(Signed) Tuomas R. Camp, Chairman 
JosepH C. KNox 
Byron O. McCoy 
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PROGRESS REPORT OF COMMITTEE ON RECREATIONAL 
USE OF PUBLIC WATER SUPPLIES 


October, 1954 


In accord with the Suggested Procedure presented in the first 
report, the Committee is following the trends in various fields in 
regard to the multiple use of water supplies and watersheds and 
hereby reports on the same. 


I. In the Field of Water-Supply Engineers 


A Symposium on Views on Watershed Control appeared in the 
A.W.W.A. Journal for May, 1954. The following is condensed from 
same: 


Edward S. Hopkins, Principal Associate Engineer, Bureau of 
Water Supply, Baltimore, Md.: 


1. It is believed that, if recreational activities are under the direct super- 
vision of the Water Department, undue sanitary hazards can be con- 
trolled, and the quality of the water delivered to the purification plant 
will not be seriously impaired. When control is invested in other 
agencies, there is inherent danger to the supply, especially if chlorina- 
tion is the only purification measure. 

Trend is to rely more on treatment. 

When sedimentation and chlorination are the only treatments, extensive 
watershed control is warranted. 

If source of supply is a large river or one of the Great Lakes, control 
of the watershed or boundary lands must be exercised by the State Health 
Department. The use of such water without treatment is not justified. 


Roy E. Dodson, Jr., Sanitary Engineer, Water Department, San 
Diego, Cal.: 


1. Better treatment is the obvious answer to higher standards of water 
quality. 

2. Believes that the threat of encroachment of other land uses on watersheds 
should be used as a lever to hurry along better treatment facilities. 
Water utilities should, of course, resist encroachment of a hazardous sort 
until adequate facilities for treatment are available. 
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Gordon L. Laverty, Assistant Sanitary Engineer, East Bay Mu- 
nicipal Utility District, Oakland, Cal.: 


1. Improvements in treatment facilities do not, by themselves, constitute a 
sufficient argument for multiple use of water-supply reservoirs. 
The degree of watershed control to be employed by a utility depends 
on local public sentiment, local topographic and weather conditions, and 
views of local engineering and health personnel. 
Watershed use should be strictly controlled by those who are responsible 
for water-supply quality. 
Those not charged with the safety of water supplies often endanger them 
in a measure commensurate with their lack of responsibility. 


In the Field of Recreation Departments 

From the same symposium as above: 

Fred A. Thompson, Director of Fisheries, State Department of 
Game and Fish, New Mexico: 


1. Those water consumers who object to multiple use of reservoir lands 
cite the hazards of contamination, etc. Author of the opinion that these 
dangers can be overcome by proper water treatment and adequate super- 
vision of watersheds. 

2. Obvious demand for additional recreational facilities will have to be met. 


III. Consumer Opinion 


There have been two definite indications in recent months as to 
how consumers feel about multiple use of water supplies: 


1. Concord, N. H. Last fall councilors campaigned for election on the basis 

of opening Long Pond to recreational use. All of those who did were 
defeated soundly. 
Manchester, N. H. In July of this year the Board of Water Commis- 
sioners saw fit to issue a general statement of their water-supply pro- 
tection policy through the mails, in the face of a stepped-up campaign 
sponsored by the local paper to open Lake Massabesic to swimming. Re- 
turn mail brought a representative response from people of all walks of 
life, including the medical profession, preponderantly in favor of the 
Board's present policy of limited use and strict control. 


Notes on Legislative Statutes Related to Control of Water 
Supplies 


. A review of statutes of some of the New England States has been con- 
ducted and generally they all cover the areas of concern. 


B. 


PROCEEDINGS 357 


The statutes vary from specific directives to a delegation of authority 
to make regulations with discretionary powers. 

A review of past court cases and a discussion with legal counsel pro- 
vide the information that specific directives are as a rule upheld in the 
courts, whereas regulations with discretionary powers are vulnerable, be- 
cause of the necessity of proof that certain prohibited acts result in 
polluting a water supply to a dangerous degree. 


Respectfully, 


(Signed) C. L. AHLGREN, Chairman 
F. O. A. ALMQUIST 
S. S. ANTHONY 
E. W. Moore 


I. STERLING, JR. 
P. STRADLING 
L. Tracy 
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REPORT OF COMMITTEE ON METHODS OF FINANCING 
WATER-MAIN EXTENSIONS 
October 4, 1954 


To the New England Water Works Association: 


Your committee after study and discussion of their subject have 
come to the conclusion that, due to the wide variation in methods of 
financing water-main extensions, it would be advantageous not only 
to your committee, but also to the Association, to have an open dis- 
cussion and therefore suggest that during the ensuing year your com- 
mittee conduct a panel discussion on this subject at a Superintendents’ 
Round-Table session. In this way we believe we shall be able to sub- 
mit a more comprehensive and realistic report. 


Respectfully submitted, 


(Signed) KENNETH W. Rosie, Chairman 
ALLAN F. McALary 
SHERMAN L. ROGERS 
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COMMITTEES OF THE NEW ENGLAND WATER WORKS 


N.EW.W.A—1. 


ASSOCIATION, 1954-1955 


Committee on Technical Programs: Kenneth F. Knowlton 
Chairman, Henry Campbell, G. Arthur Faneuf, Clifton E. 
Hodgdon, George C. Houser, Paul F. Howard, Edwin L. Jette. 
Robert W. Moir, Clarence H. Reed, Kenneth W. Robie and 
Harold B. Scales. 

Committee on Northern New England Meeting. 

Committee on Southern New England Meeting. 

Committee on Finance: Thomas S. Lawrence, Chairman, James 
D. Halwartz and George N. Watson. 

Committee on Membership: George W. Coffin, Chairman, John 
J. Baffa, Roland F. Burke, Clarence W. Metcalf, Howard H. 
Potter, Fred P. Stradling and Richard S. Woodhull. 
Committee on Library: Ariel A. Thomas, Chairman, and Syd- 
ney C. Beane. 

Committee on Committees: Roger G. Oakman, Chairman, Clar- 
ence L. Ahlgren, George G. Bogren, Stanley M. Dore, William 
B. Duffy, Allan F. McAlary, William P. Melley, Fred P. 
Stradling and Edward L. Tracy. 

Committee on Legislation: Mark F. Croker, Chairman, Warren 
A. Gentner, William A. Healy, Philip J. Holton, Jr., Peter C 
Karalekas, Edwin T. McDowell and Edward L. Tracy. 
Committee on Reciprocal Relations with the Institution of 
Water Engineers (England): E. Sherman Chase, Chairman, 
Leland G. Carlton and Percy A. Shaw. 

Committee on Survey of Ground Water Supplies in New Eng- 
land: Francis J. Lariviere, Chairman, M. L. Brashears, Jr.., 
Henry N. Halberg, Howard H. Potter, Walter J. Shea, Leslie 
K. Sherman, Ralph M. Soule, Hyman J. Steinhurst and Edward 
L. Tracy. 

Committee on Rainfall and Yield of Drainage Areas: Francis 
H. Kingsbury, Chairman, Peter C. Karalekas, Karl R. Kenni- 
son, Harvey B. Kinnison, Francis J. Lariviere, Ralph M. Soule, 
Miner R. Stackpole, Hyman J. Steinhurst, Harold J. Toole, 
Howard M. Turner and William A. D. Wurts. 

Committee on Coefficients for Friction in Pipe Lines: Richard 
H. Ellis, Chairman, E. Shaw Cole, F. W. Haley, Byron O. Me- 
Coy and William E. Stanley. 
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Committee on Water Quality and Treatment: Edward W. 
Moore, Chairman, George G. Bogren, Edward S. Brown, Jr., 
Clair N. Sawyer, Warren J. Scott and David H. Turcotte. 
Committee on Specifications for Cast-Iron Pipe and Fittings 
(Sectional Committee under American Standards Association): 
Arthur L. Shaw and Richard Hazen. 

Committee on Reinforced Concrete Pressure Pipe (Joint with 
American Water Works Association): Stanley M. Dore, Chair- 
man, George W. Coffin and Herman G. Dresser. 

Committee on Code for Pressure Piping (Joint with American 
Society of Mechanical Engineers): Thomas F. Wolfe. 
Committee on Laying Cast-Iron Pipe (Joint with American 
Water Works Association): W. Seward Mariner, Chairman, 
and George W. Coffin. 

Committee on Specifications for Steel Pipe (Joint with 
American Water Works Association): Thomas R. Camp, 
Chairman, and Chester J. Ginder. 

Committee on Standardization of Pipe Flanges and Fittings 
(Sectional Committee under American Standards Association): 
Arthur L. Shaw and Richard Hazen. 

Committee on Steel Standpipes and Elevated Tanks (Joint with 
American Water Works Association): George A. Sampson, 
Chairman, Herman Burgi, Jr., Henry E. Halpin and Joseph C. 
Lawler, Jr. 

Committee on Meter Specifications (Joint with American 
Water Works Association): Reeves Newsom, Chairman, Frank 
S. Brainard and Richard H. Ellis. 

Committee on Gate Valves (Joint with American Water Works 
Association): Harold W. Griswold, Chairman, and Leland G. 
Carlton. 

Committee on Federal Activities (Joint with American Water 
Works Association): Clarence I. Sterling, Jr. 

Committee on Fluid Permeability (Sectional Committee under 
American Standards Association): Stanley M. Dore. 
Committee on Deep-Well Vertical Pumps (Sectional Committee 
under American Standards Association): Edwin B. Cobb. 
Committee on Conservation, Development and Utilization of 
Water Resources: Thomas R. Camp, Chairman, Joseph C. Knox 
and Byron O. McCoy. 

Committee on Publicity: Peter C. Karalekas, Chairman, Clar- 
ence L. Ahlgren, Frederick O. A. Almquist, Charles B. Hardy, 
William H. McGuinness and William A. D. Wurts. 
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. Committee on Recreational Uses of Public Water Supplies: 
Clarence L. Ahlgren, Chairman, Frederick O. A. Almquist, 
Sidney S. Anthony, Edward W. Moore, Clarence I. Sterling, 
Jr., Fred P. Stradling and Edward L. Tracy. 

Committee on Plastic Pipes and Plastic Linings for Water- 
Supply Uses: Joseph A. McCarthy, Chairman, Dwight L. 
Agnew, Martin E. Flentje, Charles B. Hardy and I. Laird 
Newell. 

Committee on Methods of Financing Water-Main Extensions: 
Kenneth W. Robie, Chairman, Allan F. McAlary and Sherman 
L. Rogers. 
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Determination of Water Rate Schedules 


Committee Report 


A report of AWWA Committee A4.B—Water Rates, originally pub- 
lished in Journal AWWA, Vol. 46, pp. 187-219 (Mar. 1954) 


HE subject of water rates has been 

involved in controversy for several 
decades, and it is not possible to re- 
solve this controversy now by any 
simple set of rules. Not only are di- 
vergent views concerned but differ- 
ences in local conditions, laws, owner- 
ship (public or private), control (com- 
mission or local), and other matters 
must also be considered. As many of 
the issues have already been reviewed 
by the committee in recent JoURNALS 
(1-4), only those aspects which have 
a bearing on committee recommenda- 
tions are included in the text of this 
report. 

In view of the circumstances, the 
report is aimed at outlining the basic 
elements involved in water rates and 
suggesting alternate rules of procedure 
for formulating rates, thus permitting 


the exercise of judgment and prefer- 
ence to meet local conditions and 
requirements. 

The subject matter is presented in 
four sections : 

Section 1—Amount of Revenue: 
Amount of revenue may be determined 
by either of two methods of approach: 
the utility basis and the cash basis. 
The applicability of each basis is dis- 
cussed, and illustrative applications 
are presented showing the possible 
range in total revenue, depending on 
the basis used and the assumptions 
adopted. 

It is suggested that the income from 
rates in suburban areas should be de- 
termined on the utility basis. 

Section 2—Classification of Costs: 
Costs are considered on two bases: the 
common basis required by the demand 
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theory of rates, which allocates ex- 
pense to capacity or demand, output, 
and customer costs; and the functional 
classification of costs into production, 
distribution, customers’ service, fire, 
and special costs. Modified rules are 
suggested for the classifications under 
the demand basis, and an illustrative 
application of the functional distribu- 
tion of costs is presented. 

Section 3—Allocation of Expense: 
Allocation of expense between water 
users and taxpayers, and between the 
several classes of normal and special 
users, is considered. The wide range 
of opinion on the portion of the water 
works burden that should be assessed 
to property is noted, and practicable 
limits are suggested for the income to 
be derived from taxes, assessments, or 
other levies on property. 

Fire protection is treated as a spe- 
cial use, and an attempt is made to sug- 
gest methods for the computation and 
collection of reasonable fire charges 
without recourse to an unacceptable 
increase in the tax burden. 

Sprinkling, air conditioning and re- 
frigeration, and other special demands 
that increase the peak load are in some 
areas placing an increased burden on 
water systems. To control such de- 
mands and to distribute the additional 
costs more equitably, demand charges 
are suggested and illustrated. 


Section 4—Rate Schedules for Nor- 
mal Users: An attempt is made to pre- 
sent definite rules for the formulation 
of rates which will distribute normal 
expense among all customers, as nearly 
as possible in proportion to the cost 
of supplying the commodity. Special 
users whose intermittent demands re- 
quire excess plant would pay these 
normal rates for all water used, plus 
additional demand charges sug- 
gested in Section 3. 

Methods or rules for determining 
rate schedules are developed on two 
bases: the demand (or capacity) basis 
and the functional (or customer cost) 
basis. Both of these bases have been 
used for many years, but their appli- 
cations have been the cause of much 
of the controversy in rate making. 
The demand basis was outlined in the 
Manual of Water Works Practice (5) 
in 1925, and the functional or customer 
cost basis generally follows a commit- 
tee report (6) adopted by AWWA on 
May 24, 1923. The principal differ- 
ence between the two bases involves 
the amount of the service charge— 
whether it should include a substantial 
portion of demand or ready-to-serve 
costs, or be limited to customer costs 
only. Rules are proposed herein that 
may help to reconcile the two bases and 
permit the use of either theory, with 
comparable results. 


Section 1—Amount of Revenue 


Every water works should receive a 
gross revenue in an amount that will 
suffice to provide adequate service and 
assure the maintenance, development, 
and perpetuation of the system. 

Two bases for the determination of 
revenue have been used widely, and 
each has its particular field of applica- 
tion. They may be called the “utility” 


basis and the “cash” or budget basis 
(37). 


Utility Basis 


The utility basis is required for all 
privately owned water works and for 
the relatively few publicly owned sys- 
tems under the control of state com- 
missions or other outside regulatory 
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authorities. State commissions exer- 
cise jurisdiction over municipally 
owned water works in the regulation 
of rates within corporate limits in six 
states: Maine, Montana, Nevada, 
West Virginia, Wisconsin, and Wyo- 
ming 

The utility basis requires the de- 
termination of a rate base, or the 
amount of capital upon which the util- 
ity is entitled to earn a return, and the 
fixing of a fair rate of return on the 
rate base. 

The gross revenue, on this basis, 
would therefore include: operation and 
maintenance expense; taxes; depreci- 
ation; and a return on the rate base. 

Operation and maintenance expense 
are a matter of record and experience. 
Assuming equal efficiency in manage- 
ment, the amount is independent of 
the type of ownership or control of the 
utility. 

Taxes collected through revenue by 
the privately owned utility must in- 
clude all taxes which the utility is obli- 
gated to pay to federal, state, and local 
governments. For the publicly owned 
water works, the tax item may vary 
from none to all of the taxes required 
of the privately owned system, al- 
though in the publicly owned utilities 
where allowances are made for this 
item, the amount is often limited to 
local taxes. 

Depreciation allowances are based 
on such annual percentages of the 
items of plant investment as may be 
considered necessary to accumulate the 
amount of the corresponding capital at 
the end of the useful life of the physical 
property. Under commission control, 
rates for depreciation are fixed or ap- 
proved by order and are adjusted 
from time to time to accomplish their 
objective. Privately owned utilities 
are generally restricted in the use of 


depreciation funds. Relatively small 
amounts of cash are usually held in 
“working capital,’ and the balance 
may be invested in plant extensions. 
The use of such funds to retire debt is 
not permitted. 

Frequently, with publicly owned and 
locally controlled properties, rates of 
depreciation are larger than necessary 
for normal replacements and exten- 
sions, and the surplus accumulated 
from this and other sources is used for 
major improvements, for debt retire- 
ment, or as a donation to the general 
fund of the municipality. 

The rate base and rate of return are 
matters determined by court or com- 
mission decisions for all utilities sub- 
ject to such control. For all publicly 
owned and locally controlled water 
works, no such machinery is available, 
and the determinations are made by 
local authorities, with or without the 
aid of consultants, accountants, or 
other experts. It is not uncommon, in 
such instances, for municipalities to use 
the so-called book value, where the fig- 
ures exist, or the actual cash expendi- 
tures over the years, with or without 
the interest accumulations on property 
paid for out of bond issues. 

Courts and commissions determine 
rate bases quite differently in the vari- 
ous states. The methods range from 
original cost (or prudent investment) 
less depreciation, which is recent prac- 
tice with many commissions, to present 
reproduction cost less depreciation (or 
fair value), which is required by stat- 
ute in at least one state. Obviously, a 
commission must fix a rate base and 
rate of return for a privately owned 
utility that will assure an income suffi- 
cient to attract the capital necessary to 
maintain and develop the corporation. 

For the publicly owned and locally 
controlled water works, the rate base 
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and rate of return are not significant 
items in connection with financing. 
Money is borrowed on_ general- 
obligation, special-assessment, or reve- 
nue bonds. General-obligation or 
special-assessment bonds have a lien 
on all or a portion of the property in 
the city and are not affected by the 
value of the assets or the earnings of 
the water works. Revenue bonds are 
secured by a lien on the earnings of 
the water works, but the buyer is not 
especially interested in the value of 
the property involved. Rather, he is 
concerned with the net operating reve- 
nue available for interest and debt 
retirement. 

If the gross revenue of a publicly 
owned water works is computed on the 
utility basis, the rate base and rate of 
return should be ‘comparable to those 
of a privately owned property. The 
Wisconsin Public Service Commission 
is required by statute to adopt the basic 
principle that “a municipally operated 
water utility is entitled to the same rate 
of return as that permitted for pri- 
vately owned utilities” (9). By the 
same logic, it seems proper to assume 
that a publicly owned property is not 
entitled to earn a higher rate than that 
which would be permitted a compara- 
ble privately owned property. A re- 
cent decision of the Wyoming commis- 
sion ruled that a “municipal water 
plant is not entitled to as high a return 
as utility companies” (10), while, in 
Maine, it is reported that, “theoreti- 
cally, a water district is not entitled 
to any ‘return’ or net income, but the 
commission always allows some leeway 
for contingencies or emergencies” 
(11). 

From the record available (12), it 
appears, however, that the rate of re- 
turn on book value varies in munici- 


pally controlled water works from no 
return to more than 20 per cent. This 
range is due chiefly to four factors: 
[1] amount of outstanding debt; [2] 
inaccurate records of book value; [3] 
appropriations for major improve- 
ments; and [4] diversions of water 
works funds to meet deficiencies in 
other municipal departments. 

It is obvious that the revenue re- 
quirements of most municipally con- 
trolled water works are not premised 
on any rate base or rate of return, but 
on the cash requirements of the sys- 
tem, as determined by local conditions 
and policies. Hence, a cash basis af- 
fords an alternative and more realistic 
approach to the problem for the great 
percentage of municipal water works. 


Cash Basis 


The cash basis is similar to the 
budget basis of other city departments 
and, as such, is more easily explained 
and justified to city administrations. 
The total revenue is based on estimates 
of cash requirements, supported by 
operating experience and knowledge of 
future needs. 

The items to be included may be 
separated into basic and optional clas- 
sifications. The basic items are: op- 
eration and maintenance ; debt require- 
ments (interest and principal); re- 
placements; and normal extensions 
and improvements. The optional items 
are: taxes; appropriations for major 
improvements, or reserves therefor; 
and contributions to other city depart- 
ments. The basic items cover the es- 
sential requirements concerning which 
no water works manager, council, or 
commission will disagree; but the op- 
tional or additional items involve mat- 
ters on which there is much difference 
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of opinion and which, in the last analy- 
sis, will be decided by local authorities. 
Debt requirements should include 
the interest and repayment of all out- 
standing bonds—whether general obli- 
gation, special assessment, or revenue 
—the proceeds from which have been 
invested in water works property. 
Replacement estimates should be suffi- 
cient to provide for the current re- 
newals and replacements of such units 
of equipment and property as are no 
longer serviceable and need to be re- 
placed or rebuilt. The allowance for 
normal extensions and improvements 
should provide for the year-to-year 
costs for small main extensions, serv- 
ices, meters, hydrants, and similar 
minor items, but should not include 
sums to be set aside for major im- 
provements. This item, together with 
that for replacements, may often be 
substantially equivalent to normal de- 
preciation allowances. Taxes are con- 
troversial, but majority opinion would 
probably favor payments to the mu- 
nicipal government in lieu of all local 
taxes, provided the municipal govern- 
ment makes a reasonable payment to 
the water department to cover the fire 
protection service. If it is local policy 
to avoid debt, partially or entirely, in 
meeting the cost of major improve- 
ments, a reserve may be created and 
the corresponding funds kept apart, 
carefully invested and earmarked, 
without possibility of diversion for 
other purposes. Such a reserve may 
not, however, be legal in all states. 
Diversion of water works funds to 
other city departments is the most con- 
troversial item among the optional ad- 
ditions to revenue. Although the prac- 
tice is common, particularly in the 
larger cities and those in which normal 
property taxes yield inadequate reve- 


nue, it may be deprecated by persons 
concerned with the best interests of 
the water works. The danger inherent 
in such a practice is that, once adopted 
as a policy, it affords an opening 
wedge for further claims on water 
works revenue to the point of injury 
to water service. Striking illustrations 
of the inadequacy of existing water 
facilities due to fund diversions are 
common knowledge. 


Illustrative Applications 


The following applications illustrate 
the range in revenue determination 
using the two bases and with varying 
assumptions regarding the items in- 
volved. The figures are based on the 
records of a city of 100,000 population 
with a book value of approximately 
$8,400,000. In 1950 this municipality 
had a gross annual revenue of $490,- 
564, paid no taxes, had a debt service 
charge of $51,125, and made an ap- 
propriation of $90,536 for extensions 
and betterments. 

On the cash basis, therefore, this 
property operates with a gross reve- 
nue about as follows: 


Operation and maintenan:e 

Debt requirements 

Replacements, extensions, and 
improvements 

Net income (1.07 per cent of 
$8,400,000) . . 


.. $259,090 
51,125 


90,536 


89,903 


$490,564 


Total revenue 


The minimum revenue, on the cash 
basis, for such a property could be the 
sum of the first three figures, or $400,- 
661; and the maximum revenue prob- 
ably should not exceed this latter sum, 
plus local taxes at 1} per cent, plus 
perhaps 6 per cent on the book value, 
or a total of $979,536: 
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Operation and maintenance 

Replacements and extensions... . . 

Taxes at 1} per cent 

Major improvements or fund 
diversions (6 per cent of 


On the utility basis, one might esti- 
mate the revenue as follows: 


Operation and maintenance 
Depreciation (1} per cent) 

Return (6 per cent) 


Total revenue 


Next, assume the same property to 
be privately owned, with these figures 
applying: rate base, approximately 
$7,000,000 (or $8,400,000 less accu- 
mulated depreciation, plus working 
capital); annual depreciation allow- 
ance, 1} per cent of $8,400,000; local 
taxes, 3 per cent; federal income taxes, 
$304,000; and rate of return, 6 per 
cent of fair value (based on $3,500,000 
in bonds at 4 per cent and $3,500,000 
in stock at 8 per cent). The gross 


revenue then becomes: 
Operation and maintenance... . $259,000 
Depreciation (1} per cent) 

Taxes (3 per cent) 

Return (6 per cent) 

Federal income taxes......... 


Total revenue............. $1,298,000 


*In Maine, “the revenue for the utility 
illustrated would be determined about as 
follows: 


Operation and maintenance... .. 

Depreciation (1} per cent on $8,400,000) 

Interest on indebtedness (4 per cent on 
$3,500,000) . . 

Sinking fund provision (minimum, 1 per 
cent on $3,500,000) oe 


$259,000 
0 


105,000 
140,000 
35,000 


Minimum revenue requirement $539,000 


“This minimum is often adjusted by the 
commission to allow the district to retire its 
indebtedness at a more rapid rate and to 
provide for foreseeable future increases in 
operation and maintenance” (//). 


If the rate base were set at fair value, 
instead of prudent investment, the 
gross income requirement could be 
materially larger, depending upon the 
average age of the property, the allow- 
able rate of return, the amount of 
taxes, and other elements. 

The preceding figures demonstrate 
the wide range of total revenue (from 
$400,661 to more than $1,298,000) 
possible under the alternate assump- 
tions, depending upon type of owner- 
ship, rate base, and rate of return (for 
privately owned utilities), and (for 
publicly owned and controlled proper- 
ties) such matters as payments in lieu 
of taxes, financing methods, and con- 
tributions to other municipal func- 
tions. 


Revenue From Suburban Areas 


The rates to suburban areas should 
be computed on the utility basis. The 
assumption may be made that the 
water works is the property of the citi- 
zens of the municipality and that users 
outside of the city should pay a rate 
that, if applied to all such users, would 
provide for all operation and mainte- 
nance expense, plus local taxes, de- 
preciation, and a reasonable return on 
the value of such portions of the prop- 
erty as may be devoted to the service 
of the outside areas, including all pro- 
duction and transmission facilities re- 
quired to deliver the product to the city 
limits, but excluding the distribution, 
service, and fire facilities provided 
solely for serving the area within the 
city. The sum of all such costs, di- 
vided by the total annual production 
less transmission losses, gives an aver- 
age sale price applicable to all out- 
side users with normal load factors. 

On such a theory, if the utility basis 
is used inside the city, as is done by 


$259,000 
90,536 
126,000 
$8,400,000).................. 504,000 
Total revenue............. $979,536* 
$259,000 ; 
105,000 
126,000 
504,000 
994,000 
| 
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privately owned systems, or by publicly 
owned systems under commission con- 
trol, there is no difference between city 


In order to formulate rate struc- 
tures, costs must be classified in some 
manner to permit their allocation to the 
several services and users. Two meth- 
ods—the demand basis and the func- 
tional cost basis—are presented herein. 


Demand Basis 


It has been a general practice to 
divide costs into three groups: cus- 
tomer costs, capacity costs, and com- 
modity costs. Customer costs include 
those arising out of the maintenance 
of services and meters and the labor 
and accounting expense required for 
reading, billing, and collecting. Cus- 
tomer costs constitute a relatively small 
proportion of the total. They are 
readily segregated, as are also the di- 
rect charges to fire protection, arising 
out of hydrants and their connections, 
and any other equipment provided 
solely for fire and for special purposes. 
Based on the usual definitions, capac- 
ity costs include those which arise out 
of providing plant and keeping it 
“ready to serve.” Commodity costs 
are those which vary directly with the 
amount of water produced. The sepa- 
ration of capacity from commodity 
costs has, however, long been a subject 
of controversy. Strict compliance with 
these commonly quoted definitions 
leads to classifying a very large per- 
centage of all costs as capacity costs 
and a relatively small percentage as 
commodity costs. 

The theory upon which this practice 
is based was inherited from the elec- 
trical industry. It was originally set 
out by Hopkinson in England and by 
Henry L. Doherty in this country, 
treating of rates for electricity supply: 


Section 2—Classification of Costs 


7 


and suburban rates, except for charges 
that may be justified as extra costs in 
particular situations. 


[Based on this theory, the] cost of cen- 
tral station service can be generally di- 
vided into three classes: 

1. Those elements of cost which are 
strictly proportional to the number of 
customers, such as billing, meter reading, 
accounting, collecting, meter testing, etc. 

2. Those elements of cost which are 
proportionate to the maximum demand 
which a customer may make upon the 
plant and system of the public utility. 

3. Those elements of cost which are 
in proportion to the actual amount of 
water, gas, or electricity actually used. 

Any system of rates which omits from 
proper consideration any great propor- 
tion of the costs referred to above results 
in an overcharge to some and too great 
liberality to others (13). 


This theory needs to be modified for 
satisfactory application to water works. 
One aspect of the water works industry 
that differentiates it from other kinds 
of business is the relatively large pro- 
portion of the costs that are fixed, in 
the sense that they do not vary with 
output. Theoretically, almost all costs, 
except such items as coal, electricity, 
and chemicals, can be so classified. In 
the illustration presented later in this 
section (page 10), the capital costs 
alone, based on only 6 per cent of 
the capital investment to cover fixed 
charges, amount to about two-thirds of 
the total annual charges. Examples 
might be cited in which a very large 
percentage of total costs has been allo- 
cated to capacity costs. It is not un- 
common to find nearly half the total 
expe: se assessed to customers as a 
demand or capacity charge and col- 
lected through a service or a minimum 
charge, or in a higher unit rate for 
the first step—in effect, a substantial 


8 


charge largely independent of the flow 
through the meter. 

The Manual of Water Works Prac- 
tice (5) considered this dilemma in 
1925 and concluded that capacity costs 
computed in this manner would amount 
to “a considerable proportion of the 
total cost” but that “theory should not 
be carried to extremes, and, regardless 
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method, the committee suggests the 
following modified definitions : 
Customer costs: These costs shall 
comprise all operation and maintenance 
and fixed charges arising out of service 
to customers, including meters and 
services, collection, and commercial ex- 
pense, together with a suitable portion 
of general and administrative expense. 


TABLE 1 


Distribution of Capital 


Production 
and Trans- 
mission 


Distri 
bution 
$ 


4 drants 

Customers 

Facilities 


Stores and 


Organization 

Land and rights 

Structures and improvements 
Power production equipment 
Steam pumping equipment 
Electric pumping equipment 
Purification equipment 

Plant in progress 
Transmission mains 

Feeder mains in progress 
Distribution mains 

Hydrants 

Office furniture and equipment 
Transportation equipment 
Stores equipment 

Shop equipment 

Laboratory equipment 

Tools and work equipment 


| 
| 
| 
Meters and services | 


Subtotal 
Distribution of office and shop 


Totai 


50,000 70,000 


17,000 


750,000 | 


45,000) 67,500 90,000 


| 3,308,000) 3,897,500) 


332,000 | 82,000 | 143,000 


750,000 | 
22,500 | ———-——~ 


840,000 | 354,500 | 


| 225,000* 


* Office and stores and shop distributed as follows: production, 20 per cent; distribution, 30 per cent ; customers, 


40 per cent; and hydrants, 10 per cent. 


of calculation, it is best to limit the 
service (capacity) charge in all cases 
to reasonable amounts. ... [The] 
consumption (commodity) charges 
should, in all cases, carry the major 
part of the entire cost of service.” 

In an effort to bring uniformity 
in the classification of costs by this 


Capacity costs: These costs shall be 
limited to a portion only of the fixed 
charges of depreciation, taxes, and re- 
turn. After suitable deductions for fire 
protection, customers’ investment, and 
property devoted to special uses, the 
remaining fixed charges shall be di- 
vided between the capacity costs and 


Item $ 
: | | 
— 10,000 | 
93,000) | 
590,000 150,000 | | | 
44,000 | 
34,000 
| 220,000 
| 59,000 
318,000] 
| 1,730,000) | 
| 175,000) 
3,680,000. 
| | | 332,000 | 
22,000 | 
| | | | 45,000 
| 2,000 
| 6,000 
| | 3,000 
| | | 
3,830,000 
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TABLE 2 


Distribution of Operation and Maintenance Costs 


Trans 


Source of supply 
Labor and expense 
Maintenance 

Power and pumping 
Labor 
Power 
Miscellaneous 
Maintenance 

Purification expense 
Labor 
Chemicals 
Miscellaneous 
Maintenance 

Transmission 

Distribution 
Labor 
Miscellaneous 
Maintenance 

Hydrants 

Services 

Maintenance, general structures 

Meters 

Customer accounting 

Administrative and general 


Subtotal 
Distribution of office 


Total 


Pr 
tion and 


mission 
$ 


156,100 
3,560 


| Customers’ Facilities 


Hydrs 
Distri | and 
| 
| 


Com 


bution Meters | Connec 

mercial 


and 
Services 


500 


17,300 


25,300 | 
5,340 | 


17,800* 


159,660 


50, 540 12,780 | 


| 


* Distributed to: production, 20 per cent; distribution, 30 per cent; 


services, 10 per cent; and hydrants, 10 per cent. 


the commodity costs of normal users 
on a basis to be determined. 

Commodity costs: These costs shall 
include all operation and maintenance 
expenses, except those chargeable to 
customers and to fire protection or 
other special services, plus the balance 
of the fixed charges not allocated to 
capacity or customer costs. 

The application of the customer, ca- 
pacity, and commodity costs to the for- 
mulation of rate schedules is discussed 


commercial, 30 per cent; meters and 


in Sections 3 and 4. The procedures 
for designing water rates have gener- 
ally been based on trial-and-error as- 
sumptions applied to the sales records 
of the particular community. In Sec- 
tion 4, suggested procedures are 
presented. 


Functional Cost Basis 


An alternative method of classifying 
costs, which permits the establishment 
of definite rules for determining water 


9 
: | 
12,300 
3,100 | | | 
21,000 | | 
93,700 | 
6,900 | | 
3,300 | : 
1,100 
9,100 
200 | 
400 | | | | ; 
| | 
| 14,000 | 
3,000 | 
8,000 | : 
| 3,600 
| | 5,900 | 
300 | 200 | = 
| 4,900 | 
| 45,200 | | 
5,340 | 1,780 | 1,780 | 
- 
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rates, is a functional distribution, as 
proposed in a Michigan Section com- 
mittee report (7). In this method, 
operation and maintenance, as well as 
fixed charges, are separately allocated 
to the functions of: production, includ- 
ing source, treatment, pumping, and 
transmission; distribution; customers’ 
services and meters; and hydrants and 
connections. Office and shop costs are 
first separately classified and then dis- 
tributed by judgment to the four main 
classifications. 


TABLE 3 


Summary of Capital Investment 
and Operating Cost 


Operation 
and 
Maintenance 


Capital 


Item Investment 


Production and 


transmission 3,308,000 159,660 
Distribution 3,897,500 | 30,640 
Subtotal 7,205,500 | 190,300 
| 
Customers’ facilities | 840,000 | 63,320 
Hydrants and | 
connections | 354,500 | 5,380 
Total | 8,400,000 259,000 


By this means it is possible to pro- 
vide the data upon which a distribution 
of costs may be made, first to fire pro- 
tection (and any other charges to prop- 
erty) and, second, to special and low- 
load factor users, as discussed in Sec- 
tion 3. The balance of the costs are 
then allocable to normal users, through 
a service charge and commodity rates, 
in accordance with the specific rules 
outlined in Section 4. 


Illustrative Applications 


A typical distribution of capital and 
of operation and maintenance costs for 


a city of 100,000 population, with a 
book value of $8,400,000, is shown in 
Tables 1-4. These tables provide the 
bases for the allocation of expense in 
Section 3 and the determination of rate 
schedules in Section 4. 

The figures presented in Table 3, 
which summarizes Tables 1 and 2, 
make possible the allocation of costs to 
fire protection and special users (Sec- 
tion 3) and to normal customers (Sec- 


tion 4). To derive from Table 3 the 
TABLE 4 
Annual Charges 
Fixe Operation 
Item ( hare Total 
Production and | | 
transmission 198,480 | 159,660 | 358,140 
Distribution 233,850) 30,640 | 264,490 
Subtotal 432,330 | 190,300 | 622,630 
Customers’ | 
meters and 
services 50,400 | 63,320 | 113,720 
Hydrants and 
connections 21,270} 5,380} 26,650 
Total 


504,000 | 259,000 | 763,0¢ 


annual costs against each classification 
of service, the desired or necessary 
gross revenue must first be determined 
by the methods outlined in Section 1. 
In the particular city from which the 
figures are taken, the gross revenue 
was reported as $490,564, leaving only 
$231,564 in excess of the costs of op- 
eration and maintenance shown in 
Table 3, or only about 2} per cent of 
the total investment. This property 
has substantially no debt, pays no 
taxes, and receives no payment for fire 
protection. 


3 
i 
| | 
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For the purposes of this discussion 
and the illustrative examples which 
follow, it has been assumed that the 
income received by this property 
should pay fixed charges of 6 per cent 
on the total investment plus the total 
expense for operation and maintenance. 


This section considers briefly the 
questions involved in the allocation of 
expense between water users and tax- 
payers and between normal water 
users and special, or low load factor, 
users. 


Water Users and Taxpayers 


In most municipalities today, the 
water works performs more than one 
function. Generally, its primary fune 
tion is to supply a necessary commod 
ity to its customers, but it also affords 
certain benefits to the municipality as 
a whole. It safeguards public health, 
improves property values, and con- 
tributes to fire protection. Except for 
fire protection, which is dealt with 
below as a low load factor use, these 
benefits are intangible and their values 
are not determinable by rule. Whether 
or not they should bulk large in the 
allocation of expense is a matter upon 
which there is a difference of opinion. 

Although it has been the practice in 
many publicly owned water works to 
allocate some part of the annual ex- 
pense—usually some portion of the 
debt service—to the taxpayers, such 
allocations have been the result of the 
methods of financing rather than any 
theory of benefits. Financing has de- 


pended on local conditions and on the 
most advantageous method of borrow- 
ing or assessing costs, without any 
particular consideration of equity in 
the division of the 


financial burden 


Section 3—Allocation of Expense 


Obviously, the percentage figure used 
should yield the amount required by 
the specific utility to cover depreci- 
ation, taxes, and return. Assuming 
6 per cent, the total income would be 
$763,000, allocated to functions as in 
Table 4. 


between the 
taxpayers. 

Prior to about 1920 most munici- 
pally owned water works were financed 
through the sale of general-obligation 
or special-assessment bonds. To the 
extent that the interest and bond re- 
tirement payments taken from 
taxes, the practice constituted a contri- 
bution by property to the cost of the 
water works. In many cities, however, 
the debt service on these bonds was 
met out of the revenue from rates, with 
little or no contribution from the tax- 
payers. In fact, taxpayers have com- 
monly been the beneficiaries of much 
free service, including water to public 
buildings, street and sewer flushing, 
fire protection, and cash diversions to 
the general fund. 

During the past two decades much 
municipal water works financing has 
been accomplished through the sale of 
revenue bonds, supplemented by sur- 
plus cash from earnings. Normally, 
all of these funds from water 
users, except where a fire protection 
charge is included in the tax budget. 
It is common practice, however, to 
finance extensions to the distribution 
system by assessments, or the equiva- 
lent, on the property to be served. 

A recent suggestion (7, page 175) 
that would allocate a considerable part 
of the annual expense to the taxpayers 
proposes the “use of general tax funds 
to finance at least a part of the con- 


the 


and 


water users 


were 


come 


1 

} 
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struction or replacement of major 
structures,” and the “use of special as- 
sessments to finance acquisition, con- 
struction, or replacement of local 
structures,” with the “use of water 
charges to finance operation and main- 
tenance” only. The rules for applying 
this plan are sufficiently clear to per- 
mit their use in practice. 

Others (14) have proposed alloca- 
tions of costs on a nearly equal basis 
between taxpayers and water users, 
but the principles supporting the logic 
of such allocations have not been 
presented. 

Although there are situations in 
which it is necessary to make consid- 
erable use of the taxing power in order 
to finance new systems or provide 
major improvements for existing ones, 
these instances are exceptions rather 
than the rule. Such situations gener- 
ally arise when it is desired to develop 
a water system in advance of the ar- 
rival of the anticipated customers (who 
may be expected later to use the system 
and pay the cost through rates). Reli- 
ance on the taxing power may also 
be dictated for utilities whose fixed 
charges are a preponderant part of the 
total cost of service. For example, in 
the financing of water and sewage serv- 
ices to such an area as the Washington 
Suburban Sanitary Dist., involving 200 
sq miles of territory with a population 
of only 250,000, it has been necessary 
that property assume a substantial per- 
tion of the burden; or in the devel- 
opment of a remote and expensive 
source of supply, like that of Los An- 
geles, the financing of a major part of 
the cost must be based on a guarantee 
from property. 

Generally speaking, however, the 
presently developed and established 
water systems need little or no finan- 


cial assistance from taxes. A large 
proportion of such systems are able to 
collect through reasonable rates a suffi- 
cient income to operate, maintain, and 
develop adequate facilities. At the 
same time, many cities are hard pressed 
to find sufficient property tax revenue 
to meet the increasing costs of other 
municipal services and are seeking 
additional sources of income. Under 
these circumstances, it would seem to 
be unrealistic to propose generally that 
any considerable amount of utility 
revenue be collected through property 
taxes as payment for intangible bene- 
fits to property as a whole, no matter 
how alluring the theory upon which 
such proposals are based. 

Although the sources of water works 
revenue are to be determined on the 
basis of all local factors, one may con- 
clude that most of the income will be 
derived from the water users and that 
the portion received from taxes, as- 
sessments, or other levies will usually 
be limited to: fire protection; assess- 
ments on benefited property for main 
extensions ; and occasionally some tax 
aid, grant, or donation to help finance 
a major improvement. 

The preceding comments are in- 
tended to apply primarily to publicly 
owned and locally controlled water 
works. Publicly owned systems con- 
trolled by commissions are usually sub- 
ject to the same regulations as pri- 
vately owned properties. Gross earn- 
ings from utility rates, plus a fire 
protection charge, provide for opera- 
tion and maintenance, depreciation, and 
taxes, as well as a limited return on 
the rate base; and, out of net earnings, 
the equivalent of dividends is fre- 
quently paid to the general funds of the 
city. Commission rulings appear to 
deny the right of cities to accumulate, 


; 
1 
74 


through rates, the surplus necessary to 
finance future major improvements. 

Except for public fire protection 
charges, privately owned water works 
have no “legal authority . . . to make 
any charge or assessment against non- 
users” (7, page 228). To a limited 
degree, however, privately owned sys- 
tems extend lateral mains with the aid 
of customer contributions or deposits, 
subject to later refund, or through rate 
surcharges sufficient to meet the added 
expense. 


Normal and Special Users 


Users may be divided into normal 
and special classes, based on the ratio 
of their maximum demand to the aver- 
age annual rate of use. Most water 
users may be assigned to the normal 
category, but there appears to be an 
increasing number of special users 
whose maximum demand, in relation 
to the average, is higher than normal 
because of seasonal or intermittent use. 
Among special uses one may include 
fire protection, air conditioning and 
refrigeration, lawn sprinkling, supplies 
to golf courses, other irrigation sup- 
plies, and those for certain commercial 
and industrial purposes. 

Special users, except where the de- 
mands are offpeak, require more plant 
capacity in relation to average use than 
do the normal users. Hence, the cost 
of service to such special users is 
greater than for normal users by the 
amount of the fixed charges on the 
additional plant required. 

Generally, single rate schedules have 
been applied heretofore to all types of 
water users, without regard to demand 
in relation to use. In recent years, in 
some areas, the summer use of water 
for sprinkling and the nonconserved 
use for air conditioning have placed 


1954 COMMITTEE REPORT 13 


such an increased burden on water sys- 
tems that adjustments in water rates 
are desirable if each user is to pay for 
his service, as nearly as practicable, on 
the basis of cost. 

To accomplish these adjustments, in- 
formation is needed on the maximum- 
day demand assignable to each class of 
service—to domestic use, sprinkling, 
air conditioning, commercial and in- 
dustrial use, and fire protection. On 
the basis of an allocation of plant ca- 
pacity to normal and special users (in- 
cluding fire protection as a special use) 
fixed charges may be allocated to each 
use, either through an additional de- 
mand or service charge or through a 
modification of the rate structure. 


Fire Protection 


Numerous methods have been pro- 
posed in the past for determining the 
proper portion of water works costs 
chargeable to fire protection. Three 
of these methods, together with a dis- 
cussion of some of the basic contro- 
versies involved in their application, 
have already been presented by the 
committee (3): the classic method of 
Metcalf, Kuichling, and Hawley (15), 
published in 1911; a method outlined 
in 1913 by Erickson (16), of the Wis- 
consin Public Service Commission, and 
elaborated upon by Alvord (17) in 
1914; and the more recent basis em- 
ployed by the Wisconsin commission, 
as described by Nixon (18) in 1937. 

Two fundamentally different theories 
are involved in these methods. One 
theory (15, 18) assumes that the share 
of the applicable fixed costs chargeable 
to fire protection may be based on the 
ratio of the fire demand to the total 
demand for water, including fire, but 
that only the incremental operating and 
maintenance costs are to be included. 
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The other theory (16, 17) considers 
that both fire and general service 
should bear the burden of cost (both 
fixed and operating) “according to an 
apportionment of the existing plant 
based upon the relative costs of en- 
tirely separate systems” (17). 

Under the first theory, the charge 
to fire is a relatively large proportion 
of the fixed costs in a small community 
and decreases with increased popula- 
tion. On the Kuichling basis, the per- 
centages could vary, for example, from 
77 per cent of the fixed costs with 
5,000 population down to 13 per cent 
with 300,000 population, and include 
“between 5 and 10 per cent of the total 
annual operation and maintenance 
charge.” It will, of course, be realized 


that percentages based on 1911 data 
may not apply today. 

Under the second theory, nearly half 
of all fixed and operating costs, regard- 
less of the size of the city, are charge- 


able to fire protection. Although, in 
earlier years, there were a few commis- 
sion allocations (19) in which the 
revenue from fire approached 50 per 
cent of gross revenue for small towns, 
there has never been any general ac- 
ceptance of the ““separate-system”’ basis 
of allocation. 

The application, by individuals and 
commissions, of these and other the- 
ories on the determination of the fire 
charge has led to widely varying re- 
sults and has been the subject of con- 
troversy for four decades. Although 
most water works managers and engi- 
neers have generally accepted the pro- 
priety of charging for public fire pro- 
tection, and courts and commissions 
have usually included allowances for 
this service in rate structures, such a 
charge is lacking in most municipally 
controlled water works. Privately 


owned properties usually charge for 
fire protection, but frequently in nomi- 
nal amounts only. 

Among the factors that have con- 
tributed to this state of affairs are: 
|1] a general feeling that the theories 
of computing the fire charge have over- 
emphasized the cost of this service; 
and |2] the fact that a fire charge kas 
been an additional item in a tax bud- 
get which is already inadequate for 
other municipal needs. Under such 
circumstances, if one hopes to effect 
any improvement in a confused situ- 
ation, a more realistic approach is re- 
quired, both in the method of comput- 
ing the fire charge and in the manner 
of its collection. 

In computing the charge, one 
should accept the premise that the 
prime function of the average munici- 
pal water works today is to supply a 
commodity, and that fire protection, 
although important to the safety of the 
community, is a supplementary serv- 
ice, the charge for which should not 
exceed the demonstrable 
involved in 


additional 
costs rendering this 
service. 

The direct additional costs include: 
[1] the fixed and operating charges 
arising out of all plant and equipment 
installed solely for fire protection, such 
as hydrants and their connections and 
any pumps, mains, storage, or other 
equipment used only for fire service; 
and [2] the cost, at normal commodity 
rates, of the water used in fighting 
fires. 

The determination of indirect costs 
—those costs that arise out of the addi- 
tional plant capacity required for fire 
protection—has been a difficult hurdle 
in the past. The mechanics of this de- 
termination, particularly as applied to 
distribution facilities, have been com- 


a 
7 


plicated even more by the improved 
definition of fire demands. Before 
1948 it had been generally assumed 
that total fire demand was based on 


population in accordance with the 
standard schedule of the National 


Board of Fire Underwriters, adopted 
Dec. 14, 1916. Then the NBFU is- 
sued Bulletin 266, in which the char- 
acter of the area protected, the degree 
of congestion, the size of the buildings, 
and the type of occupancy were taken 
into account, so that “material modifi- 
catious” had to be made in many in- 
stances (20). The total fire require- 
ments are now based on the extent of a 
mercantile district or on the size of and 
conditions surrounding industrial sec- 
tions or areas of high-value buildings. 
Although 20,000 gpm remains “the 
maximum fire flow demand required 
in any city,” regardless of population, 
“communities suburban to a metropo- 
lis,” for example, may not need nearly 
the fire flow called for by the formula. 
Over much of the distribution system, 
the fire requirements may vary from 
as low as 500 to 1,500 gpm in single- 
dwelling residential areas; from 1,500 
to 3,000 gpm in sections with individ- 
ual apartment houses, schools, hos- 
pitals, or single factories; and up to 
6,000 gpm in densely built residential 
areas. 

It appears, on the basis of this modi- 
fied concept of fire demand, that the 
indirect additional or incremental costs 
of fire protection cannot be determined 
with any degree of precision by the 
application of a ratio of fire demand 
to total demand applied indiscrimi- 
nately to the annual charges of all or 
even the major parts of a water works 
property. Rather, this determination 
requires a subdivision of the cost of the 
property into two parts: those items 
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needed for general service without pro- 
vision for fire protection, and those 
that must be added in order to provide 


for both classes of service. This sub- 
division is simplified for the produc- 
tion facilities by certain basic consid- 
erations. Where the source of supply 
is a large reservoir, no part of the cost 
of such storage would be chargeable to 
fire. To the extent that excess clear 
well storage relieves treatment facili- 
ties, the ratio applied to such invest- 
ment may be reduced. A proper charge 
for distribution storage should be made, 
however ; and the pumping plants that 
deliver water into the distribution sys- 
tem may be apportioned on the basis 
of the relative demands of fire 
other services. 

The additional cost of distribution 
facilities may account for much of the 
cost of fire protection. An accurate 
determination would require cost esti- 
mates based on two systems—one for 
fire only and a second capable of meet- 
ing the combined demands of fire and 
general service. Although such esti- 
mates could be made by commissions 
and larger cities, with the aid of rate 
specialists, it appears that most deter- 
minations have been made without 
such analyses. The methods employed 
are discussed in various articles (3, 7, 
16-20). 

An alternative approach to the fire 
protection charge involves the assump- 
tion that storage may be provided in 
liew of capacity. Such stored water 
may be assumed to be located in 
ground storage convenient to the mer- 
cantile or industrial areas and in con- 
trolled elevated storage to serve the 
periphery of the city. The assump- 
tions, of course, are made solely to 
provide an alternative basis of compu- 
tation and not to suggest that water 


and 


a 
= 
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systems, in general, may find it either 
practical or desirable to substitute 
storage for pumping facilities and main 
capacities to meet the maximum de- 
mand for both fire and normal use. 

If fire protection is to be charged 
with storage instead of capacity, the 
amount of storage to be assumed is 
shown in Table 5. To the expense of 
providing the necessary storage must 
be added the difference in cost between 
the mains required for general service 
and the larger ones required to deliver 
the water stored for fire protection to 
the hydrants. It may be reasonable to 


TABLE 5 


Fire Storage* 


Tow Duration of 
Population Flow Rate Pumpage 


5,000 : 9 
10,000 10 
40,000 10 

100,000 10 
200,000 10 


* Based on NBFU requirements. 
t Flow rate multiplied by duration. 


assume that, if there were no need to 
provide water for fire protection, the 
secondary mains in general service 
could be smaller than the 6-in. mains 
which are now considered the mini- 
mum for areas to be “protected.” On 
this basis, it would be logical to charge 
to fire protection the cost of a 4-in. 
differential in size applied to all the 
mains in the distribution system. 

Applying this suggested basis for 
computing the fire charge—using the 
distribution of capital and expense in 
a city of 100,000, as presented in the 
tables in Section 2—the costs would 
be: 


Hydrants and connections 
Fixed charges—6 per cent of 
$354,500 (Table 1) 
Operation and maintenance 
(Table 2) 
Cost of water—1 per cent of total 
revenue (Table 4) 
Storage and mains 
5.4 mil gal at 10 cents per gallon* 
—6 per cent of $540,000 
Additional main costst—6 per 
cent of $675,000... 


$21,270 
5,380 


7,630 


32,400 


$107,180 
* Based on a combination of elevated and surface 
storage with pumps. 


* Based on a differential of $0.75 per foot on 900,000 
ft of distribution pipe. 


The total of $107,180 is 14 per cent 
of the gross revenue of $763,000, ap- 
proximately 21 per cent of the total 
annual fixed charges of $504,000, or 
$1.07 per capita per year. 

If this basis of computation, using 
the same per capita units for both 
fixed and operating costs, were applied 
to cities of various sizes, the approxi- 
mate per capita charges for fire protec- 
tion would be as follows: 


Annual Charge 
$/capita 


1.83 
1.28 
1.07 
9.96 
0.93 
0.72 


Population 


10,000 
40,000 
100,000 
200,000 
400,000 
1,000,000 


Two additional aspects of the sub- 
ject of fire protection charges should 
be mentioned. These are taxes and 
corrections for deficiencies. 


Taxes. It has been argued that the 
collection of a fire protection charge 
should obligate the water works to pay 
local taxes. In the preceding illustra- 
tion, if local taxes are assumed at 1} 
per cent on the capital investment, the 
amount of the tax would be approxi- 
mately $126,000 annually, or approxi- 


40,500 
otal 
Storage 
Requiredt 
| mal gal 
1.2 
| 1.8 
| 3.6 
5.4 
7.2 
| | 
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mately 18 per cent in excess of the fire 
charge. 

Approximate figures, on the above 
basis of computation, indicate that 
taxes and the fire charge would be 
almost equal in a city with a popula- 
tion of 40,000; in smaller towns, taxes 
would be less than the fire charge ; and, 
in larger, taxes would exceed the fire 
charge. This comparison provides 
some justification for the conclusion, 
not infrequently expressed, that off- 
setting the fire charge against local 
taxes is often a reasonable procedure. 

Correction for deficiencies. The 
usual computation of a fire protection 
charge is based on the premise that 
the plant is capable of meeting both the 
general service and the fire demand 
simultaneously and adequately. This 


is frequently not the fact, however. 

It has been proposed (21; 7, page 
232) that the fire charge should be 
reduced in proportion to the plant de- 


ficiency, based on the NBFU stand- 
ard grading schedule (22). In this 
schedule, 32 items of water supply defi- 
ciency are considered. The maximum 
number of deficiency points assignable 
to the water system is 1,700, out of a 
possible total of 5,000 for all factors. 
A first-class city is one with no more 
than 500 points of deficiency, which 
may be distributed among water stp- 
ply, fire department, fire alarm, police, 
building laws, fire prevention, and 
structural and climatic conditions. 
Many of these deficiencies may be 
corrected without material capital 
expenditures. 

There is certainly no simple rela- 
tionship between the number of defi- 
ciency points and the percentage by 
which the fire charge should be re- 
duced on that account. In a deficient 
plant, an adequate supply for fire may 


be obtained with pumpers at hydrant 
pressures as low as 5 psi. It is recog- 
nized, of course, that excessively low 
hydrant pressures are a health menace, 
but it remains a fact that considerable 
water for fire will be obtained by 
pumpers regardless of the health as- 
pects of low pressures. The standard 
requirement of the underwriters is “a 
minimum water pressure, during flow, 
of 20 [psi] . . . , except that a mini- 
mum of 10 [psi] is permissible’ under 
certain conditions relating to hydrant 
size and distribution. At such pres- 
sures, the general service suffers, but 
the fire service receives its require- 
ments in whole or in part; hence, there 
is logic in the contention that the pro- 
portion of plant capacity chargeable to 
fire is increased rather than decreased 
when the plant is deficient. Because of 
the complexity of the problem, any re- 
ductions in the fire protection charge 
should be based on an analysis by ex- 
perts working with the underwriters. 
Alternative methods of collecting 
fire charge. It has usually been as- 
sumed that a fire charge is an item of 
the tax budget and therefore collecti- 
ble on the basis of total assessed valu- 
ations. Obviously, there is a consid- 
erable inequity in such a method. Va- 
cant property pays for fire protection, 
although there is no fire hazard. As- 
sessments made on the basis of struc- 
tures only would be more equitable, 
but customers with high-cost, fireproof 
buildings would pay a greater amount 
for protection than others with less 
substantially constructed buildings of 
equal size which are of less value and 
may constitute greater fire hazards. 
Another method would be to collect 
the fire charge with the water bill, in 
one of several ways. The first might 
be a charge, as above, based on the 
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assessed valuations of the structures of 
the customers. Instead, the charge 
might be made proportional to the 
product of the assessed valuation of the 
structure and the applicable insurance 
rate of the underwriters. Such a basis 
would entail considerable _ statistical 
work at the outset, even if the data 
were readily available. With the rec- 
ord once set up, however, it might not 
be too difficult to maintain. Certainly 
this plan would provide a more equi- 
table distribution of the fire charge 
than the first method. 

A simpler and more generally used 
method is to include the fire charge in 
the commodity rates or make it a part 
of the demand charge. If it is included 
in the commodity rates, the larger 
users of water will pay more in pro- 
portion to their protection than the 
smaller users, and much of the burden 
may fall on the so-called wet industries. 
If the charge is collected as a demand 
charge, based on meter sizes, a large 
part of the burden would be borne by 
the mass of domestic customers. It 
should be possible, however, to adjust 
the distribution of the demand charge 
to eliminate the obvious inequities. 
Using the previously mentioned city of 
100,000 population as an example, 
Table 6 illustrates a distribution of the 
fire charge on the basis of group ratios 
of meters, as proposed in Section 4 
for the distribution of customer de- 
mand charges (page 24). 


Sprinkling, Air Conditioning, and 
Refrigeration 
After allocations of capital and oper- 
ating expenses have been made to the 
fire protection service, attention is 
given to the remaining special users 
whose requirements call for consider- 


able plant. The most common of these 
special uses are sprinkling and air con- 
ditioning. In areas with warm, dry 
summers both types of use may be of 
consequence. In hot, humid areas, 
only air conditioning may be a prob- 
lem, while, in cool, arid sections, 
sprinkling may result in a sizable water 
demand but air conditioning may be 
unimportant. 

Although sprinkling may be an item 
of consequence for several hours of the 
day in some areas, it frequently causes 
a sharp afternoon or early-evening 
peak that places an added, short-term 
demand on all facilities. Generally, 
however, this peak may be substan- 
tially equalized by elevated storage 
or repumped surface storage. If so 
equalized, this portion of the additional 
demand mainly affects the distribution 
system between the storage and the 
customers’ services. If the peak hour 
use is not equalized, the sprinkling de- 
mand requires additional capacity in 
both production and _ distribution 
facilities. 

If a utility serves an entirely resi- 
dential area, there is no need to make 
an allocation against sprinkling, be- 
cause it is reasonable to assume that 
all customers sprinkle. Where, how- 
ever, there is a sizable commercial and 
industrial load, much of which may be 
of the high load factor type, any extra- 
ordinary demand, such as that due to 
sprinkling, should assume a_ proper 
share of the additional expense. In 
other words, where sprinkling is an 
important factor in fixing plant capac- 
ity to meet the demands of the maxi- 
mum day, it may be desirable to dis- 
tribute the additional cost among the 
users of the sprinkling privilege. This 
may be accomplished by a suitable de- 


‘ 


mand charge, with the water used 
billed at the normal water rates. 

Air conditioning and refrigeration 
differ from sprinkling in that the maxi- 
mum demand usually lasts 10 hr or 
more on many consecutive days, and 
may not be handled practically with 
distribution storage. Air conditioning 
may start at 7:00 am and continue 
until 5:00 pm for stores and offices. 
Restaurants will use water for longer 
periods, and particularly in the eve- 
nings. Home and hotel air condition- 
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tional demand charge, measured or es- 
timated, in gallons per minute of maxi- 
mum demand ; and the water used may 
be billed at the normal commodity 
rates. Alternatively, the entire cost of 
this service may be collected through 
an air-conditioning and refrigeration 
commodity rate. 

Application. To make precise ap- 
plications of the demand charges for 
sprinkling and air conditioning and 
refrigeration requires data based on 
system load records, separating the 


TABLE 6 


Distribution of Fire Charge by Meter Group Ratios 


= 
| 
| 
| 


Meter Size 
im. 


No. of Meters Group Ratio 


23,586 1 
3 909 | 2 
1 772 } 
1} 166 10 
2 201 } 25 
3 96 } 45 
4 66 90 
6 10. | 170 
300 


Total 


* The charge for a }-in. meter is obtained by dividing fire service cost 
j-in. meters (47,437). 


ing may also continue for longer pe- 
riods. These last three types are com- 
paratively new water uses, which occur 
during the hours when sprinkling has 
historically placed its heavy loads upon 
water systems. 

Here again, in areas where the air- 
conditioning and refrigeration load be- 
comes an important factor in fixing 
plant capacity to meet the demands 
during the maximum day, the addi- 
tional fixed charges may be assessed 
against users of the service, as an addi- 


For larger sizes, the {-in. charge ($2.25) is multiplied by the corres; 


| 


Equivalent No. — 
of f-in. Meters 


Per Meter* Total 
$ 


23,586 


| 


53,068.50 


2.2 

1,818 4.50 1,090.50 
3,088 9.00 6,948.80 
1,660 22.50 3,735.00 
5,025 56.25 11,306.25 
4,320 101.25 9,620.00 
5,940 | 202.50 13,360.00 
1,700 | 382.50 3,825.00 

300 =| 675.00 675.00 


47,437 106,629.05 


($107,000) by total number of equivalent 
vonding group ratio. 


daily load curve of the maximum day 
into its component normal and special 
demands. The allocation of property 
to special uses, however, necessitates 
information not readily available, and 
the development of principles of appli- 
cation not as yet well defined. 

For the purposes of this report, an 
oversimplified computation illus- 
trated, based on the pumpage record 
of the city referred to in Section 2. 
This record showed the following rates 
of pumpage on Jun. 12, 1952, the 


Annual Charge 
| 
| | 
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maximum day (normal and special 
rates of use are estimated) : 


Rate 

mgd 
34.1 
54.4 


Item 


Max. day 

Max. hour (7 pM-8 PM) 

Day rate (9:30 am—4:30 pm) 
Sprinkling 10 
Air conditioning 12 
Other uses 23 

Total day rate 45.0 

In this instance, the maximum hour 
was not equalized by storage. It could 
have been equalized with approxi- 
mately 1 mil gal of available or con- 


In Table 7, the percentages given in 
the preceding paragraph are applied to 
the fixed charges shown in Table 4 
(page 10), less the fixed charges al- 
locable to fire protection (see page 
16). The fixed charges on peak stor- 
age are allocated to sprinkling. 

Demand charge for sprinkling. The 
total of $84,800 per year allocated to 
sprinkling in Table 7 corresponds to 
a charge of approximately $3.50 per 
year for 24,500 8-in. and }-in. meters. 
This charge may be added to the de- 
mand charge developed in Section 4 
for normal users (see Table 14, page 
30). 


TABLE 7 
Allocation of Fixed Charges to Sprinkling and Air Conditioning 
$ 3 $ 

Production 198,480 32,400 166,080 37,000 44,300 
Distribution 227,850 40,500 187,350 41,800 50,000 
Storage 6,000 6,000 6,000 

Total 432,330 72,900 359,430 84,800 94,300 


trolled storage, at an annual cost of 
approximately 6 per cent of $100,000 
or $6,000. 

Based on the above record, plant 
may be allocated to the several uses in 
accordance with the proportion of the 
rate for each use relative to the total 
rate of use during the hours from 9:30 
AM to 4:30 pM (the ratio of sprinkling 
to total use is 10:45, or 22.3 per cent; 
for air conditioning, the ratio is 12:45, 
or 26.7 per cent). The assumption is 
made that the hourly peak is equalized 
by storage, and the cost of the storage 
is charged to the use producing the 
peak (assumed, in this instance, to be 
sprinkling). 


Demand charge for air conditioning. 
The air-conditioning total of $94,300 
per year, if allocated to the 8,000 tons 
of nonconserved air-conditioning and 
refrigeration equipment now installed 
in the city under discussion, corre- 
sponds to a charge of approximately 
$12 per year per rated ton. This 
would be a surcharge, with all water 
used being charged at the regular 
water rate schedule. 

It is of interest to note that, in an 
order dated Jul. 1, 1952, the Arkansas 
Public Service Commission approved 
“a monthly demand charge of $2.50 
per rated ton of capacity on customers 
using water in connection with air- 


conditioning units having a rated ca- 
pacity of 3 tons or more without re- 
circulatory cooling equipment, for the 
months of May, June, July, August, 
and September of each year.” This 
amounts to $12.50 per ton per year. 


Other Special Users 


In many utilities, there will be other 
customers with load patterns that call 
for special analysis. These customers 


may be other utilities that purchase 
water in large quantities but have the 
load characteristics of domestic users 
rather than 


large industrial users. 


In Section 3, the customers of a 
water system were classified as normal 
and special users, and it was proposed 
that those portions of the fixed charges 
arising from the plant specifically re- 
quired to meet the demands of the spe- 
cial users be allocated to them on the 
basis of their individual demands. 
This section discusses the methods of 
formulating rate schedules through 
which the balance of the fixed charges 
and all operation and maintenance ex- 
pense may be distributed among all 
customers, as nearly as possible in pro- 
portion to the cost of supplying the 
commodity. 

Costs have been classified in Section 
2 in two ways: into customer, capacity, 
and commodity costs; and into the 
functional costs involved in production, 
distribution, customers’ commercial 


expense, customers’ services and me- 
ters, and hydrants and connections. 
The development of rate schedules, 
using these cost classifications, is dis- 
cussed below under the demand (or 
capacity) basis and under the func- 
tional cost basis. 


Section 4—Rate Schedules for Normal Users 
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There may be a large component of 
sprinkling and air conditioning in such 
a demand. Also golf clubs, green- 
houses, truck gardeners, swimming 
pools, and similar users may impose 
large summer peak loads, which may 
need to be analyzed separately, or as 
another special use group, so that their 
water rates may be properly estab- 
lished. In some places, too, one, or a 
few, industries may take a large part 
of the plant output. Studies of their 
specific loads will be necessary to pre- 
vent either subsidization of, or dis- 
crimination against, such large users. 


Demand Basis Service Charge 


Two of the problems involved in the 
demand basis are the determination of 
the amount of the demand or capacity 
costs distributed as a service charge 
(discussed in Section 2) and the distri- 
bution of this portion of the costs to 
customers. 

A basis for determing the amount of 
the capacity or demand charge pro- 
posed in Section 2 is that the charge 
be limited to a portion only of the re- 
maining fixed costs, after suitable de- 
ductions have been made for fire 
protection, customers’ investment, and 
property devoted to special uses. In 
order to arrive at an acceptable por- 
tion of fixed costs chargeable to capac- 
ity or demand, certain assumptions 
must be made for the sake of reason- 
able equity. 


1. Total Demand Costs 


The total of the so-called demand 
costs may be assumed to be limited to 
50 per cent of the capital costs of de- 
preciation, taxes, and return on the 


ae 
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investment of that part of the plant 
devoted to normal uses, the balance of 
the capital costs being charged to the 
commodity. 

Capital costs are as much a part of 
the cost of production as labor, fuel, 
electricity, and other operation and 
maintenance expense. No _ business 
produces goods without capital costs. 
Therefore, some part of depreciation, 
taxes, and interest should be included 
in the cost of the commodity. If all 
customers used water at a uniform 
rate, plant size would need to be just 
equal to the sum of their requirements. 
Owing to variations in the rates of 
demand, however, the plant must be 
made larger than that necessary to sup- 
ply the average load. Excluding spe- 
cial uses, it is not uncommon to ex- 
perience an average daytime delivery 
rate on the maximum day of approxi- 
mately twice the average annual rate. 
Under such conditions, half of the capi- 
tal costs would appear to be chargeable 
to the commodity and the other half 
to demand. If the average daytime 
delivery rate on the maximum day, for 
normal use, were greater or less than 
twice the average annual rate, modifi- 
cations in the 50-50 division would be 
warranted. 

Possibly further justification for a 
50-50 arbitrary division of capital costs 
is found in a recent supreme court case 
(23) which “sustained the Federal 
Power Commission in allocating return 
and income taxes, 50 per cent to vol- 
ume and 50 per cent to demand.” The 
court ruled that “a treatment of trans- 
mission costs by which 50 per cent of 
the return is assigned to capacity costs 
and 50 per cent to volumetric costs is 
proper, as against the contention that 
the entire return should be apportioned 
to capacity costs.” 


2. Equitable Distribution 


The second problem in app.ing the 
demand basis has been to find a method 
for the equitable distribution of de- 
mand costs between users. The theory 
that has been followed involves the 
distribution of such costs in accordance 
with the relative capacities of the indi- 
vidual meters. But relative capacities 
of meters vary with the manufacturer, 
the type of meter, and the difference in 
permissible pressure loss. In actual 
application, the distribution of costs in 
this manner has often resulted in the 
collection of most of the demand costs 
from the domestic customers, who con- 
stitute the great bulk of the water users 
and are served largely by 2-in. meters. 

In the city used for illustration in 
this report, the application of com- 
monly employed capacity ratios will 
show that the 23,586 2-in. meters, con- 
stituting 90 per cent of the total, would 
register approximately 37 per cent of 
the entire plant output and would bear 
about 75 per cent of the total demand 
charge. Another striking illustration 
is provided by a city where the transfer 
of 64 per cent of the total revenue (an 
amount computed to represent the 
“ready-to-serve” costs, as usually de- 
fined) from the commodity charge to 
the demand charge more than doubled 
the average charge for service through 
the 2-in. meter and reduced the aver- 
age charge through a 12-in. meter to 
less than one-third (3). 

One argument for such a trans ‘er 
of burden from industrial to domestic 
customers has appeared in the litera- 
ture since the early days of the rate 
controversy. Large allocations to the 
service charge have been made on the 
theory that one purpose of such a 
charge, which is independent of the 


meter record, is to “stabilize” income. 
“If, due to the ups and downs of pros- 
perity,” too much dependence is put 
on the commodity charge, “the revenue 
will at times become inadequate” (24). 
In cities where a large proportion of 
the output is sold to industries, busi- 
ness depressions or long strikes may 
seriously reduce revenue unless some 
of the loss in water sales is recouped 
through a substantial demand charge. 
Another objective of the larger demand 
charge has been to make possible a 
“promotional” commodity rate—some- 
times referred to as a rate based on 
incremental costs—that will enable a 
water works to justify sales to “a 
larger consumer ...at rate 
which will add to the net revenue of 
the plant, even though the rate is below 
the average cost as built up by admin- 
istration, operating, depreciation, in- 
terest, and profit” (24). Such promo- 
tional rates have been used in the past 
to subsidize new industries or to retain 
a customer who might otherwise seek a 
separate source of supply. However 
convincing such premises may appear 
in particular instances, their adoption 
as a general basis would be contrary 
to the assumption that rate structures 
should, insofar as practicable, dis- 
tribute all costs to customers on the 
basis of the expense of supplying the 
commodity and rendering service. 

The difficulty of loss of revenue dur- 
ing depressions can be partially over- 
come by an adequate schedule of mini- 
mum charges for each size of meter. 
Such a minimum schedule is presented 
later in this report. 

As for the inequities arising out of 
the use of the capacity ratios of indi- 
vidual meters, it has been suggested 
recently that the development and ap- 
plication of a demand meter would af- 
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ford a solution. The momentary maxi- 
mum demand of any single dwelling, 
however, is not a measure of that par- 
ticular customer’s effect on plant ca- 
pacity. The actual maximum demand 
on a water system never equals the 
total combined potential demand of all 
users. If all meters in Detroit, for ex- 
ample, made a simultaneous demand 
equal to the sum of their individual 
capacities, at 5 psi loss, the total de- 
mand on the system would approxi- 
mate five times the actual system ca- 


pacity. Obviously, the water system 
is designed to meet no such theoretical 
total demand but rather the actual 


combined rates of use by all customers 
at a time of maximum demand. To 
obtain such a record from all custom- 
ers would be impracticable. 
fulness of 


The use- 
maximum-demand meters 
will probably be confined, therefore, 


to entire residential areas, special 
users, large industries, and suburban 
communities. 


Demand costs may, however, be dis- 
tributed on the basis of ratios that re- 
flect the maximum demands of meters 
in groups of rather than the 
capacity ratios of individual meters. 
Such a basis would aim at taking into 
account the diversity between customer 


sizes 


groups and between customers within 
specific groups. For instance, all do- 
mestic customers will not require 
water at the maximum rate simultane- 


ously. This diversity is normally 
larger within larger groups. It will 


probably be largest in the domesti¢ 
customer group, less in the commer- 
cial, and still less in the industrial. 
The data upon which to base such 
group ratios are generally lacking, but 
certain assumptions may be made as a 


basis for approximate ratios. It may 


; 4 
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be assumed that the maximum simul- 
taneous demand of all the meters in a 
residential area could be six times the 
average rate of use; that the maximum 
demand of large meters serving an 
industrial area would be nearer twice 
the average rate of use; and that me- 
ters of intermediate size can be given 
intermediate ratios. The ratio used 
for, say, the residential group of me- 
ters, when applied to the total of such 
sizes of meters, should yield a result in 
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3. Other Service Costs 


In addition to the demand costs 
which it is proposed to distribute 
among all customers on the basis of 
the meter group ratios, three other 
classes of costs should be included in 
a service charge: 

a. All accounting, meter-reading, 
billing, collecting, and bookkeeping 
costs and a share of the general and 
administrative costs may be distributed 
equally among all customers. 


TABLE 8 
Meter Group and Individual Capacity Ratios 
Group Ratios 
Meter Avg 3-Month Maximum ‘ 
Size Consumption* | Multiplier Rate 
én. cu ft caf Disk Current 
Computed Rounded Meters Meters 
i 2,406 6 14,436 1 1 1 
3 4,415 6 26,490 1.84 2 1.5 
1 11,369 5.5 62,530 4.33 4 | 2.8 
14 25,591 5.5 140,740 9.8 10 4.3 7.5 
2 70,802 5.0 354,060 24.6 25 8.7 12.3 
3 167,333 4.0 669,332 46.3 45 13.2 25.4 
+ 521,558 ye 1,303,895 90.5 90 19.5 36.0 
6 1,232,684 2 2,465,368 171 170 34.5 70.0 
8 2,238,557 2 4,477,154 310 300 135.0 
10 3,644,078 2 7,288,156 505 500 173.0 
12 8,170,500 4.75 14,298,375 993 1,000 | 187.0 


* Detroit data (1). 
t Based on data from a well known manufacturer 


“demand on the plant” equal to the 
total actual residential demand. Like- 
wise, the ratios of all groups, when 
applied to all meters, should result in 
a “total maximum demand” equal to 
the total plant capacity available for 
normal users. 

Table 8 shows the effect of such as- 
sumptions, applied to data for Detroit. 
The group ratios are compared with 
the individual capacity ratios for me- 
ters of the disk and current types. 


b. All other customer costs, both 
capital and operation and maintenance, 
chargeable to meters and services, may 
be distributed to meters on the basis 
of plant records or, lacking such rec- 
ords, on ratios that represent approxi- 
mately the installation costs of the me- 
ters and services. 

c. Sprinkling costs, as developed in 
Table 7, may be distributed to 2-, }-, 
and 1-in. meters on the basis of their 
group capacity ratios. 


|_| 

i 


Demand Basis Commodity Rates 


The demand, accounting, and cus- 
tomer costs having been distributed 
through a service charge, the remain- 


Fire 
$ 
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the quantity of water to be delivered 
in each slide, but the unit prices were 
left to be determined, with the quali- 
fication “that the ratio between the first 


Balance Divided 
Between 


Balance 
Sprinkling to Other | 
$ . Services Service |Commodity 
| Charge ates 
| (50%) (50% 


Capital Costs 


Production | 198,480 | 32,400 | 37,000 | 44,300 | 84,780 | 42,390 | 42,390 
Distribution 233,850 40,500 | 47,800 50,000 95,550 | 47,775 47,775 
Customers’ meters | 
and services 50,400 50,400 | 50,400 
Hydrants 21,270 | 21,270 | | 
Subtotal | 504,000 | 94,170 | 84,800 | 94,300 | 230,730 | 140,565 | 90,165 


Operation and Maintenance Costs 


159,660 | 7,630 


Production 


| 152,030 
Distribution | 30,640 | 30,640 | 30,640 
Customers 
Commercial 50,540 | 50,540 | 50,540 | 
Meters and services| 12,780 12,780 | 12,780 | 
Hydrants 5,380 5,380 
Subtotal | 259,000 | 13,010 | 0 | 0 | 245,990 | 63,320 | 182,670 
Total | 763,000 | 107,180 | 84,800 | 94,300 | 476,720 | 203,885t | 272,835t 
Per cent of total 100 | ia | 12.3 26.7 35.8 


14.1 | 


Table 7 (page 20). 


* Figures in Column 2 taken from Table 4 (page 10); in Column 3, from page 16; in Columns 4 and 5, from 


+ Comprising: demand charge, $90,165; commercial expense, $50,540; and meters and services, $63,180. 


+ Redistributed on the basis of meter readings. 


ing costs are charged and collected 
through commodity rates. The stand- 


ard form of rate schedule adopted by 
AWWA on May 24, 1923, suggested 
either three or four “slides” and fixed 


and third rate should be limited to 


about 2 to 1, . . . and the amount of 
slide between the first and fourth rates 
should not exceed the ratio of 3 to 1” 
(5, page 460). This general plan is 


1 | | 
| | | | | 
Item Totals || 
$ 
| 
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adhered to in the application that 
follows. 


Application of Demand Basis 


Based on the costs in Table 4 (page 
10) and the allocation to fire (page 
16), sprinkling, and air conditioning 
and refrigeration (Table 7, page 20), 
Table 9 illustrates a distribution of 
costs to the special uses and to the 


the service charge, only about 24 per 
cent of the total costs would be col- 
lected through commodity rates, while, 
if all demand costs were allocated to 
commodity rates, approximately 54 per 
cent of the total costs would be col- 
lected on the basis of meter readings. 
The latter allocation approximates the 
distribution discussed under “Func- 
tional Cost Basis” (page 27), in 


TABLE 10 
Distribution of Service Charges 


Commercial 
Expense* 


Meter 


Meters and Servicest 


Total 


Size No. of | 
in. Meters Quarterly 
Charge 


Ratio 


Equiva 
lent No. 
of f-in. 
Meters 


Quarterly 
Service 
Charge 

$ 


Quarterly 
Charge 

eT 

eter 


: lent No. 
Ratio | ‘of M 
Meters 


| 
| | Equiva 


| 23,586 
1,818 
3,088 
1,660 
5,025 
4,320 
5,940 
1,700 

300 


300 


\ 


23,586 | 


1.50 
2.25 
3.90 
7.50 
16.00 
28.00 
56.00 
103.00 
175.00 


0.50 | 
0.75 
1.10 
2.00 
3.00 
5.00 
1,320 | 10.00 
350 17.50 
50 | 25.00 


1,206 
960 


te ¢ 


=> 


31,237 


* Commercial expense ($50,540) divided by total meters (25,807) equals $1.96 per year, or approximately 


$0.50 per quarter, per meter. 


Demand ($90,165) divided by total equivalent }-in. meters (47,437) equals $1.91 per year, or approximately 


$0.50 per quarter, per equivalent f-in. meter. 


t Meters and services ($63,180) divided by total equivalent j-in. meters (31,237) equals $2.02 per year, or 
approximately $0.50 per quarter, per equivalent }-in. meter. 


service charge and commodity rates, in 
the detail needed to compute a rate 
structure. 

This distribution is premised on the 
allocation of demand costs equally be- 
tweet the service charge and the com- 
modity rates. Even so, only about 36 
per cent of the total costs is collected 
on the basis of meter readings. If all 
demand costs were to be included in 


which the service charge includes only 
customer costs from commercial ex- 
pense and meters and services, and 
does not include demand costs. 


Service Charge Distribution 


The distribution of the service 
charge of $203,885 (Column 7 of 
Table 9) is presented in Table 10. 
Commercial expense amounts to $50,- 


1 3 4 5 6 7 wo 
| 
| | Demandt | 
Charge 
Ratio per | per 
| Meter | Meter | 
| 23,58| 1 | 0.50 1 0.50) | 
| 1 0.50 2 1.00 | 1.5 
1 772 | 1 0.50 4 2.00 | 2.25 
: 13 166 1 0.50 10 5.00 | 4.0 | 
2 201 1 0.50 25 50) 6.0 | 
3 % |) 1 | 0.50 45 50 | 10.0 | 
4 66) 1 | 0.50 90 00 20.0 | 
6 | 10; 1 | 050 | 170 00 | 35.0 | 
8 1 1 0.50 = 00 | 50.0 
| | 25,807 | | | | 47,437 | | | ee 


540; the demand charge covers capital 
costs of $42,390 from production and 
$47,775 from distribution, a total of 
$90,165; and the charge against me- 
ters and services includes a capital 
charge of $50,400 plus an operation 
and maintenance cost of $12,780, mak- 
ing a total of $63,180. 

The distribution of the sprinkling 
charge of $84,800 (Column 4, Table 
9) among the 8-, }-, and 1-in. meters, 
on the same basis as is used in Column 
7 of Table 10 to distribute the demand 
charges, would result in charges of 
$3.00 per year for the equivalent of 
28,942 2-in. meters. The sprinkling 
charges to be added to Column 11 of 
Table 10 would then be $0.75 per quar- 
ter for 2-in. meters, $1.50 for }-in., and 
$3.00 for l-in. meters (see Table 14, 
page 30). 


Computation of Commodity Rates 


In compliance with the form of rate 
schedule outlined in the Manual of 
Water Works Practice (5), the unit 
rates applicable to wholesale, inter- 
mediate, and domestic customers may 
be derived from the costs in Column 8 
of Table 9, taken together with the 
production and sales records of the 
particular community. 

To determine the wholesale rate, 
add the capital costs of production 
($42,390) to the operation and main- 
tenance costs of production ($152,- 
030). Divide this total ($194,420) by 
the total annual output (in this in- 
stance, 4,530 mil gal), to obtain a fig- 
ure of 4.3 cents per 1,000 gal. 

The average cost of distributing 
water may be determined as follows: 
from Column 8 of Table 9, the total 
distribution costs are $78,415; divide 
this total by the sales to all intermedi- 
ate and domestic customers (estimated 
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at 2,580 mil gal per year) to obtain a 
figure of approximately 3 cents per 


1,000 gal. The average rate to these 
customers would then be 7.3 cents per 
1,000 gal. 

The following unit rates would pro- 
duce slightly more than the total de- 
sired revenue of $272,835 (Column 8, 


Table 9) : 


Rate 
Quantity ¢/1,000 Revenue 
Class mil gal gal $ 
Wholesale 1,950 4.3 83,850 
Intermediate 910 5.8 52,780 
Domestic 1,670 8.2 136,940 
Total 4,530 273,570 


A minimum charge can be worked 
out as illustrated in Table 13 (page 
29). 


Functional Cost Basis 


The functional cost basis was advo- 
cated in 1948 by the Committee on 
Water Rates of the Michigan Section 
(1). It is not new in theory, but is a 
reversion to the basis adopted in 1923 
by an AWWA rate committee under 
the chairmanship of Allen Hazen (6) 
and is in accord with a recommenda- 
tion of a similar committee of the New 
England Water Works Assn. (25). It 
consists of a service charge, based on 
the size of the meter, including only 
customer costs (commercial expense 
plus meters and services *), with all so- 
called demand costs * collected through 
the commodity rates. As _ recom- 
mended in the Manual of Water 
Works Practice (5), the commodity 
charge is applied in three steps— 
through wholesale, intermediate, and 
domestic rates. 


* See footnotes to Table 10. 
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This basis is applicable to the aver- 
age community and to the average cus- 
tomer using year-round service in a 
normal manner. It does not provide 
for special users making intermittent 
or abnormal demands on the water sys- 
tem. It is premised on the theory that 
a more substantial equity will be 
achieved between normal users by col- 
lecting the fixed charges on the basis 
of the meter reading rather than arbi- 
trarily on the basis of the size of the 
meter as a measure of the hypothetical 


TABLE 11 
Service Charge on Functional 
Cost Basis 
Quarterly Charge per Meter 

ize 
| Commercial] | 
3 0.50 | 0.50 1.00 
3 0.50 | 0.75 1.25 
1 0.50 | 1.10 1.60 
13 0.50 2.00 2.50 
2 0.50 | 3.00 3.50 
3 | 0.50 5.00 5.50 
4 | 0.50 | 10.00 10.50 
6 | 0.50 | 17.50 18.00 
8 | 0.50 | 25.00 25.50 


* From Table 10, Column 4. 
t From Table 10, Column 10. 


demand of the customer. It avoids the 
problems involved in the separation of 
total costs into demand and commod- 
ity costs and their redistribution to 
customers. 

The rules for the application of this 
method, substantially as proposed by 
the Michigan Section Committee, are 
as follows: 


Meter Service Charge 


The meter service charge is to 
include : 


1. All commercial expense and a 
suitable portion of administrative and 
overhead costs, the total of which is 
to be divided equally among all ac- 
counts. This apportionment should, 
however, reflect any known variations 
in cost, such as arise from variations 
in the frequency of meter readings. 

2. All expense arising out of meters 
and services, with a share of adminis- 
trative expense and overhead, the total 
of which may be distributed among ac- 
counts on the basis of the meter cost. 

3. A charge for water sufficient to 
make a minimum bill, based on the 
commodity rates and reasonable mini- 
mum quantities for each size of meter. 
Such minimum bills will tend to con- 
trol the size of meters and maintain 
the minimum necessary revenue 
through periods of fluctuating demands 
for water. 


Commodity Unit Rates 


1. The wholesale unit rate is ob- 
tained by dividing the total of all 
production and transmission expense 
(capital costs plus all operation and 
maintenance) by the total annual sales 
of water. Transmission mains are de- 
fined as those which convey water to 
the distribution system and are gener- 
ally without service taps. 

2. The intermediate unit rate is ob- 
tained by adding the intermediate in- 
crement to the wholesale rate. The 
intermediate increment is obtained by 
dividing the total expense arising out 
of distribution mains larger than 6 in. 
by the water sold through all meters, 
except sales at the wholesale rate. 

3. The domestic unit rate is obtained 
by adding the domestic increment to 
the intermediate rate. The domestic 
increment is obtained by dividing the 
total expense arising out of mains 6 in. 


} 
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and smaller by the water sold through 
all meters } in. and smaller. 


Application of Functional Cost Basis 


Computation of service charge. 
Based on the costs in Column 7 of 
Table 9, the amounts to be collected 
through the service charge are: com- 
mercial expense, $50,540; plus meters 
and services ($50,400 plus $12,780), 
$63,180; total, $113,720. These 
amounts were distributed by meter 
sizes in Table 10 and are as shown in 


Table 11. 


TABLE 12 


Step Quantity Limitations 
(A pplied to Detroit Data) 


Max. per Quarter 
Rate Step 
cu ft gal 


Michigan Section Basis 


66,000 


Domestic 
1,060,000 


Intermediate* 


8,830 
141,600 


Manual (5) Basis 


10,000 
90,000 


Domestic 
Intermediate 


* Including 2-in. meters. 


Computation of commodity rates. 
The commodity rates may be computed 
as follows: 

The wholesale rate is obtained by 
adding the capital and operation and 
maintenance costs of production (Table 
9, Column 6) and dividing this total 
by the total annual sales: ($84,780 
+ $152,030) + 4,530 milgal = 5.25 
cents per 1,000 gal. 

The intermediate increment is ob- 
tained by taking one-half the total dis- 
tribution costs (Table 9, Column 6) 


and dividing by the total annual sales 
except sales at the wholesale rate (the 
nonwholesale figure is estimated at 57 
per cent of the total): 4($95,550 
+ $30,640) + 2,580 milgal = 2.44 
cents per 1,000 gal. Adding 2.44 to 
5.25 gives 7.7 cents as the intermediate 
rate. 

The domestic increment is obtained 
by taking one-half the total distribution 
costs (as above) and dividing by 1,670 
mil gal (sales at domestic rate, esti- 
mated at 37 per cent of total sales). 
The resulting increment is approxi- 
mately 3.8 cents per 1,000 gal, so that 


TABLE 13 
Minimum Bill 


Min. Quantity 
per Quarter 


ga 


Quarterly 
Charge 
$ 


9,000 
18,000 
36,000 
90,000 

225,000 
400,000 
800,000 
1,500,000 


2.00 
3.30 
5.75 
12.70 
24.00 


the domestic 
1,000 gal. 

These unit rates would produce 
slightly more than the $363,000 re- 
quired to meet the costs in Column 6 
of Table 9 ($476,720 total annual costs 
less $113,720 customer charges) : 


rate is 11.5 cents per 


Quantity Rate 
mil ¢/1,000 Revenue 
Class gal gal $ 


Wholesale 1,950 5.25 102,375 
Intermediate 910 7.7 70,070 
Domestic 1,670 11.5 192,050 


Total 4,530 364,495 


Meter 
Size 
| 
| 
| 39.00 
74.00 . 
118.00 
‘a 2,700,000 189.00 
675,000 
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TABLE 14 
Comparison of Schedules 
Demand Basis Functional Cost Basis 
Meter Size 

§ 1.50 0.75 1.00 0.75 
1.50 1.25 1.50 
1 3.90 3.00 1.60 3.00 
13 7.50 2.50 
2 16.00 _ 3.50 
3 28.00 5.50 
4 56.00 10.50 
6 103.00 18.00 
8 175.00 25.50 

Water Use—gal Commodity Rates—cents per 1,000 gal 

First 75,000 8.2 11.5 

Next 675,000 5.8 | 

Over 750,000 4.3 $25 


* From Table 10. 
+ From Table 11. 


Step Quantity Limitations 


With regard to step quantity limita- 
tions, the Michigan Section committee 
report (1) suggested that, “as an ini- 
tial determination . . . , the domestic 
rate apply up to a quantity equal to 
twice the average consumption through 
all domestic meters, } in. and @ in.; 


that the intermediate rate apply up to 
a quantity equal to twice the average 
consumption through all intermediate 
meters ; and that all quantities over the 
intermediate limit fall under the whole- 
sale rate.” Table 12 compares the ef- 
fect of these limitations and the ones 
recommended in the Manual of Water 


TABLE 15 
Average Quarterly Bills (Using Detroit Data) 
Demand Basis Functional Cost Basis 
Meter Avg Quarterly 
ry Sales ~~ Meter Quarterly Price per Quarterly Price per 
| Bill 1,000 gal Bill 1,000 gal 
| cents $ cents 
é | 18,000 3.73 20.7 3.82 21.2 
3 33,000 6.46 19.6 6.54 19.8 
1 | 85,000 13.63 16.0 14.00 16.5 
13 190,000 20.32 10.7 19.99 10.5 
2 | 530,000 49.15 9.3 47.17 8.9 
3 1,250,000 94.85 7.6 92.36 7.4 
4 3,900,000 236.80 6.1 236.49 6.1 
6 9,250,000 513.85 5.5 524.86 5.7 
8 16,700,000 906.20 5.4 923.49 5.5 


| | 

+ 


Works Practice (5, page 462), using 
Detroit as an example. 


Minimum Bills 


The service charge plus the com- 
modity rate on the functional cost basis 
may result in too low a bill to minimum 
users. Consequently, it is proposed 
that minimum bills be based on quanti- 
ties for each size of meter, starting at 
100 gpd for a -in. meter and increas- 
ing for the larger sizes in proportion 
to the group capacity ratios (page 
24). Using the previously computed 
unit rates of 11.5, 7.7, and 5.25 cents 
per 1,000 gal and the Manual of Water 
Works Practice step limitations, the 
minimum bills, in round figures, would 
be as shown in Table 13. 


Comparisons of Schedules 


Schedules computed on the demand 
and functional cost bases are compared 
in Table 14. If these schedules were 
applied to the average quantities of 
water sold in Detroit through each 
size of meter, the average quarterly 
bills, including sprinkling, would cor- 
respond very closely, as shown in 


Table 15. 


Other Alternatives 


Omission of service charge. The 
rates previously described, whether on 
the demand or functional cost basis, 
contemplate a service charge, together 
with commodity rates in three steps 
and, if desired, minimum bills for each 
size of meter. Many cities, however, 
preferring to avoid a service charge, 
simplify their rate structure by em- 
ploying a single minimum charge 
under which a minimum quantity of 
water is furnished, followed by the 
usual stepped rates. This minimum 
charge should be in an amount suffi- 
cient to provide the service charge plus 
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the cost of the water furnished under 
the minimum charge. 

Based on data previously presented, 
Table 16 shows how a rate structure 
of this type is computed. Obviously, 
such a rate structure must be checked 
against the sales records for each size 
of meter in order to be sure of the 
gross revenue. Using the approximate 
data available in this instance, the in- 
come is estimated as shown in Table 
16. The totals of $563,600 (demand 
basis) and $564,400 (functional cost 
basis) may be compared with the fig- 
ures in Table 9, which indicates a total 
annual cost (including sprinkling but 
excluding fire and air conditioning) of 
$561,520. 

Rate to include all special uses. If, 
to the above rate structure, which pro- 
vides for the normal service charges 
plus sprinkling in the minimum charge, 
there is added the fire charge of $107,- 
180 (Table 9, Column 3), as well as 
the $94,300 in fixed charges arising out 
of air conditioning and refrigeration 
(Table 9, Column 5), the total is in- 
creased by $201,480. All of these 
special-use costs may be collected in 
the minimum charge, covering 0-9,000 
gal per quarter, or else some part of 
them may be spread over the other 
steps in the schedule. If the entire 
amount is collected in the minimum 
charge—that is, apportioned equally 
among all meters—then the sum of 
$201,500 is divided by 25,807 meters, 
and the minimum charges are in- 
creased by $7.80 per year. The result 
is a minimum charge of $13.60 plus 
$7.80, or $21.40 per year ($5.35 per 
quarter), on the demand basis; and 
$11.10 plus $7.80, or $18.90 per year 
($4.73 per quarter), on the functional 
cost basis. The succeeding rate steps 
remain the same as in Table 16. The 
gross revenue from such a rate, ap- 
plied to the sales records, should ap- 
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TABLE 16 


Omission of Service Charge 


Item 


| Demand Basis 


Functional Cost Basis 


Computation of Charges 


Service charge* 
Commercial expense 
Demand charge 


Meters and services............... 


Sprinkling charget 
Cost of water furnished mil 
At 8.2¢ per 1,000 gal.. 
At 11.5¢ per 1,000 gal.. 


Average per meter (divide by 25,807) 
Per year 
Per quarter..... 


$50,540 
90,165 
63,180 


$203,885 
84,800 


62,320 


‘ $351,005 


Rate Structure 


$50,540 


63,180 


$113,720 
84,800 


87,400 


$285, 920 


$11.10 
$ 2.77 


Water use per quarter 
Next 66,000 gal.... 


Next 675,000 gal...... 
Over 750,000 gal 


$3.40 per quarter 
8.2¢ per 1,000 gal 
5.8¢ per 1,000 gal 
4.3¢ per 1,000 gal 


$2.77 per quarter 
11.5¢ per 1,000 gal 
7.7¢ per 1,000 gal 
5.25¢ per 1,000 gal’ 


Estimated Income 


Rate Income Rate | Income 
760,000,000 gal. ... $13.60§ $351,000 $11.10§ $286,500 
960,000,000 gal...... 8.2¢ 78,700 11.5¢ 110,000 
870,000,000 gal....... 5.8¢ 50,500 7.7¢ 67,000 
$563,600 $564,400 


* See Table 10, footnotes. 

t See Table 9, Column 4. 

t Estimated use through 25,807 meters. 
§ Minimum charge per year. 


proximate the total expense of $763,- 
000 shown in Table 9, Column 2. 


Four Bases for Rate Structures 


This section has discussed and com- 
puted rates on four bases: 

1. A demand basis for normal users 
(page 21), including a service charge 


for each size of meter and commodity 
rates in three steps. The service 
charges are to include: all commercial 
expense, all costs chargeable to meters 
and services, and a demand charge 
equal to 50 per cent of the fixed costs. 
All special uses are to be charged sepa- 
rately to customers. 


| 
|| 
$13.60 
6 $ 3.40 
| | 


2. A functional cost basis for normal 
users (page 27), differing from the 
demand basis only in that all fixed 
charges are included in the commodity 
rates; minimum bills are based on the 
sum of the service charge plus the use 
of 9,000 gal per quarter for each 
equivalent 2-in. meter. 

3. Commodity rates only, without a 
service charge, but substituting a swit- 
able minimum charge, and with all spe- 
cial uses charged separately to custom- 
ers (page 31). 


4. Commodity rates only, without a 
service charge, but with a minimum 
charge sufficient to provide all the costs 
of special uses (page 31). 
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Sec. 1—Scope 


These specifications cover the re- 

quirements for the material and ap- 
plication of a cement-mortar lining to 
the inside surface of steel and cast-iron 
water pipelines, 16 in. and over in 
diameter, that have been previously in- 
stalled. The application methods are: 
[1] cement-mortar lining of all straight 
pipe sections and long-radius bends by 
a machine which progresses uniformly 
through the pipe and projects cement- 
mortar against the pipe surfaces, ob- 
taining a smooth lining of uniform 
thickness and with smooth transitions 
-over joints; and [2] cement-mortar 
lining of sharp bends, specials, and 
areas closely adjacent to valves by 
handwork where machine placing is 
impossible. 


Sec. 2—Definitions 


Under these specifications, the fol- 
lowing definitions will apply: 

2.1. Purchaser. The word “pur- 
chaser” shall mean the person, firm, 
corporation, or governmental subdivi- 
sion entering into a contract or agree- 
ment for the purchase of any material 
or any work, or both, to be performed 
under these specifications. 

2.2. Contractor. The word “con- 
tractor” shall mean the person, firm, or 
corporation executing the contract or 
agreement with the purchaser to fur- 
nish any material or to perform any 
work, or both, under these specifica- 
tions. 
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2.3. Engineer. The word “engi- 
neer” shall mean the engineer or in- 
spector employed by the purchaser and 
acting as his representative; or their 
respective assistants, properly author- 
ized and limited to the particular du- 
ties entrusted to them; or the pur- 
chaser himself, acting as his own 
engineer. 


Sec. 3—General Requirements 


The contractor shall furnish all la- 
bor, material, and equipment required ; 
shall prepare all surfaces; and shall 
apply cement-mortar lining to the in- 
terior surfaces of the pipeline to be 
lined in accordance with these speci- 
heations. 


Sec. 4—Supplemental Details to Be 
Supplied by Purchaser 


Wherever these specifications are 
used as subsidiary specifications by the 
purchaser, he shall include a supple- 
mentary specific statement regarding: 

4.1. Project. Diameter, length, and 
location of pipeline, including plan and 
profile drawings, accessible manholes, 
and all other details of the pipe within 
the scope of the contract. 

4.2. Thickness of cement-mortar lin- 
ing. Nominal thickness of cement- 
mortar lining required. (Table 1 is 
intended as a guide to the purchaser 
in selecting the desired thickness of 
cement-mortar lining. ) 

The purchaser should specify if the 
thickness of cover over rivet heads and 
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over lock-bar longitudinal seams of 
steel pipe is required to be other than 
4 in. as specified in Sec. 13.2. 

4.3. Services furnished by  pur- 
chaser. Description of all services fur- 
nished by purchaser, such as removal 
and replacement of line valves, opera- 
tion of valves, shutting off of inflow of 
water from connecting pipelines, and 
temporary connections to consumers. 

4.4. Additional work to be performed 
by contractor. Description of addi- 
tional work to be performed by con- 
tractor, such as repairs to deteriorated 
steel pipe, excavation, backfill and re- 


TABLE 1 


Recommended Minimum Thickness of Cement- 
Mortar Lining for Pipelines 


| Nominal 
Type of ee Thickness 
ipe of Lining* 

in. 

Cast iron 16-24 is 
over 24 } 

Steel 16-36 | 
over 36 ; 

| 


* For badly deteriorated pipe, the purchaser should 
specify such greater thickness of lining as his engi- 
neering judgment indicates. 


surfacing work for access holes, and 
opening and closing of access holes in 
the pipeline. 

Note: Work in repairing deterio- 
rated steel pipe is sometimes included 
as a part of the contract for cement- 
mortar lining of steel pipe. Repairs 
on steel pipe are made before cement- 
mortar lining is placed. Repairs on 
small holes in the steel pipe are made 
by means of soft wood plugs driven 
and cut flush with the interior surface 
of the pipe, or by means of drilling and 
tapping the pipe walls and inserting 
screwed cast-iron or steel plugs flush 
with the interior surface. When re- 


pair work on deteriorated pipe is con- 
templated, the purchaser shculd in- 
clude in his bid schedule, requests for 
a price for repairing each hole. When 
the repair work is more extensive than 
can be accomplished by the foregoing 
means, such repair work should be 
done by the purchaser at his own ex- 
pense or should be performed by the 
contractor as required by the purchaser 
under the “extra work” provision of 
the contract. 

4.5. Water. Supply and location of 
sources of water for cleaning and lin- 
ing operations. 

4.6. Disposal of cleaning water. Re- 
quirements for disposal of cleaning 
water. 


Sec. 5—Material and Workmanship 


All material furnished by the con- 
tractor must be of the quality speci- 
fied. All work shall be done in a 
thorough and workmanlike manner by 
trained personnel under the supervi- 
sion of experienced men skilled in the 
application of cement-mortar lining to 
pipelines in place. 


Sec. 6—Equipment 


The contractor’s equipment for 
cleaning, applying cement-mortar, and 
curing shall be so designed and manu- 
factured and in such condition as to 
permit the workmen to follow the pro- 
cedure and obtain the results pre- 
scribed in these specifications. 


Sec. 7—Samples of Cement-Mortar 

Linings 

Bidders shall submit with their bids 
samples of cement-mortar lining, if 
requested by the purchaser in his sup- 
plementary specifications. | Samples 
shall be obtained from linings made 
with the same type of machine and 
equipment and made from materials 


4 

| 


similar to those which are to be used 
for cement-mortar lining under these 
specifications. Samples shall be large 
enough in area and shall be in suf- 
ficient number to indicate the surface 
finish, strength, solubility, and water 
absorption. Samples may be used by 
the purchaser in considering the ac- 
ceptability of any bid. Samples of ce- 
ment-mortar lining submitted by the 
successful bidder will be used by the 
engineer as a standard of comparison 
in determining the acceptability of the 
finished surface of cement-mortar lin- 
ings. 


Sec. 8—Inspection 


8.1. The entire procedure of apply- 
ing cement-mortar lining as herein 
specified shall be rigidly inspected, but 
inspection shall not relieve the con- 
tractor of his responsibility to furnish 
material and perform work in accord- 
ance with these specifications. If at 
any time it is found that the procedure 
of applying cement-mortar lining is 
not in accordance with these specifica- 
tions, all lining so applied will be sub- 
ject to rejection. 

8.2. The inspector shall have free 
access to those parts of all plants that 
are concerned with the furnishing of 
material or the performance of work 
under these specifications. 

8.3. The contractor shall furnish 
the inspector reasonable assistance, 
without charge, for inspection and for 
obtaining such information as he de- 
sires respecting the character of mate- 
rial used and the progress and manner 
of the work. 


Sec. 9—Materials 


9.1. Portland cement. Portland ce- 
ment shall conform to Type II of 
ASTM C150 (Standard Specifications 
for Portland Cement), as last revised, 
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or shall be as otherwise specified by 
the purchaser. 

9.2. Natural cement. Natural ce- 
ment shall conform to ASTM C10 
(Standard Specifications for Natural 
Cement), as last revised. 

9.3. Pozzolanic material. Pozzolanic 
material shall consist of siliceous or 
siliceous and aluminous material which, 
in finely divided form and in the pres- 
ence of moisture, will react with cal- 
cium hydroxide at ordinary tempera- 
tures to form compounds possessing 
cementitious properties. Pozzolanic 
material shall meet the following de- 
tailed requirements, when tested in ac- 
cordance with designated paragraphs 
of Federal Specifications SS-C-158c: 

9.3.1. Ignition loss. Loss on igni- 
tion shall not exceed 10 per cent when 
tested in accordance with Paragraph 

9.3.2. Fineness. Material retained 
on a 325-mesh sieve shall not exceed 
12 per cent, when tested in accordance 
with Paragraph 4.4.2.1.5.1. 

9.3.3. Compressive strength. When 
35 per cent by absolute volume of Type 
II Portland cement is replaced by the 
pozzolanic material, the 28-day com- 
pressive strength of mortar specimens 
fabricated with this mixture shall be 
at least 85 per cent of the 28-day com- 
pressive strength of specimens pre- 
pared with the straight Portland ce- 
ment. Specimens shall be fabricated 
in accordance with Paragraph 4.4.8, 
with the iollowing modifications: mix 
parts by weight shall be 1 part Port- 
land cement (or mixture of pozzolanic 
and Portland cement), 2.75 parts of 
graded Ottawa sand, and sufficient wa- 
ter to obtain a flow of 100-115 using 
the method described in Paragraph 
4.4.8.5. After being removed from the 
molds at 24 hr, the specimens shall be 
placed in airtight containers and stored 


3 
4 
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at 100°F for 27 days and then al- 
lowed to cool for 24 hr at 73°F + 1.7°F 
before testing for strength. The aver- 
age of three specimens for each mix 
shall be used in computation. 

9.3.4. Water requirement. The 
amount of water required for cement- 
pozzolanic mortar to obtain a flow of 
100-115, as described in Sec. 9.3.3 
above, shall not exceed 115 per cent 
of the water required to obtain the 
same flow when using straight Port- 
land cement. 

9.4. Sand. Sand shall meet the fol- 
lowing specifications : 

9.4.1. Sand shall consist of inert 
granular material having hard, strong, 
durable, uncoated grains produced 
from hard crystalline rock. Sand shall 
be free from injurious amounts of dust, 
clay lumps, shale, soft or flaky par- 
ticles, mica, loam, oil, and alkali. The 
maximum percentages by weight of 
deleterious substances shall not exceed 
the following limits : 


Per Cent 
Weight 
Mica and other deleterious substances. .. 
Sum of all deleterious substances. . 


Substance 


9.4.2. Sand shall not show a color 
value darker than the “reference stand- 
ard color solution” prepared as re- 
quired in ASTM C40 (Standard 
Method of Test for Organic Impuri- 
ties in Sands for Concrete), as last 
revised. Sand shall be well graded 
and shall pass a 16-mesh screen. 


Sec. 10—Preparation of Pipe Sur- 
faces 


The interior surfaces of pipe to be 
lined shall be cleaned by hand or ma- 
chine, or both, and loose scale, tu- 
berculation, loose deteriorated remains 
of old coating materials, and all ac- 


cumulations of dirt and debris shall be 
removed. There shall be no sharp 
edges between coated and uncoated 
areas. Shot or sand blasting is not 
required to prepare surfaces of pipe 
for lining. Oil and grease shall be re- 
moved from interior surfaces. Ac- 
cumulations of water on the bottom of 
the interior of the pipe shall be re- 
moved. 


Sec. 11—Openings 


Prior to placing the lining, openings 
in the pipeline leading to air valves, 
blowoffs, manholes, and other appur- 
tenances, as well as the ends of pipes 
which transmit pressure or carry water 
from the pipeline, shall be temporarily 
covered or plugged with wooden stop- 
pers, which shall be removed later 
without damaging the cement-mortar ; 
or other suitable arrangements shall 
be provided. All access openings re- 
quired for the lining work shall be 
made and closed by the contractor in 
the manner required by the purchaser. 


Sec. 12—Mortar for Lining 


12.1. Mortar for the lining shall be 
composed of cement, sand, and water, 
well mixed and of proper consistency 
to obtain a dense, homogeneous lining 
that will adhere firmly to the pipe sur- 
face. 

12.2. The proportions of cement and 
sand in the mortar for the lining shall 
be 1 part of Portland cement to 1-14 
parts of sand by volume, the exact pro- 
portions to be determined by the char- 
acteristics of the sand used. Natural 
cement or pozzolanic material, unless 
otherwise specified by the purchaser, 
may be substituted for a part of the 
Portland cement in a proportion of no 
more than 1 part of natural cement or 
pozzolanic material to 5 parts of Port- 
land cement by volume. 


12.3. The water content shall be 
kept to a minimum, with allowance 
being made as necessary for moisture 
collecting on interior pipe surfaces. 

12.4. Where premixed mortar is 
used in the lining machine, premixing 
shall be for a sufficient length of time, 
approximately 3 min, to obtain maxi- 
mum plasticity, and premixed mortar 
shall be used before initial set has 
taken place. 


Sec. 13—Thickness of Cement-Mortar 

Lining 

13.1. Cement-mortar lining shall be 
uniform in thickness except at joints 
or deformation in pipelines. Cement- 
mortar lining thickness shall be as 
specified by the purchaser, and the 
tolerance for thickness is plus 4 in.; 
no minus tolerance for thickness is al- 
lowed. 

13.2. The thickness of cement-mor- 
tar lining over the top of rivet heads 
and lock-bar longitudinal seams of 
steel pipe shall be not less than 4 in., 
unless otherwise specified by the pur- 
chaser. 


Sec. 14—Application and Surface 

Finish 

14.1. Immediately prior to the travel 
of the lining machine through the pipe- 
line, all foreign material, including 
sand and loose mortar, that has accu- 
mulated since the work of preparation 
of surfaces was completed shall be 
removed. 

14.2. The lining shall be applied in 
one course by a machine projecting 
the mortar against the surface of all 
pipe sections and long-radius bends, 
without injurious rebound and with 
sufficient velocity to cause the mortar 
to be densely packed and to adhere in 
place. The rate of travel of the ma- 
chine and the rate of discharge of mor- 
tar against the wall of the pipe shall be 
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entirely mechanically controlled so as 
to produce a smooth, uniform thick- 
ness of lining throughout the interior 
of the pipeline. The machine shall be 
provided with attachments for me- 
chanically troweling the mortar, and 
the machine shall travel ahead of the 
lining so that the freshly placed and 
troweled mortar will not be touched 
until it has set. The trowel arrange- 
ment shall be such that the pressure 
applied to the lining will be uniform, 
will produce a smooth surface without 
spiral shoulders, and will produce a 
lining of uniform thickness. 

14.3. Hand application of mortar at 
the line of rivet heads in steel pipe may 
be used to streamline the projection of 
the mortar over such rivet heads. 
Open joints shall be packed with mor- 
tar prior to lining, to provide a smooth 
surface across the joint. Such mor- 
tared areas shall be moist and un- 
checked prior to machine lining. 

14.4. The finished surface shall be 
smooth and shall not have a sand fin- 
ish. The finished surface of machine- 
placed and -troweled linings shall be 
tested for finish, and nine out of ten 
places checked shall conform to the 
tolerance for finished surfaces. The 
finished surface shall be such that if a 
12-in. straightedge is laid parallel to 
the axis of the pipe along the surface 
of a straight section of machine-placed 
and -troweled lining, at no point will 
the space between the lined surface 
and the straightedge be greater than 
yx in. for smooth-bore pipe in good 
condition and ;x in. for pipe having a 
rough or irregular interior. Such tol- 
erance for surface finish, however, 
shall not apply where the interior sur- 
face of the pipe to be lined does not 
meet the foregoing conditions. 

14.5. Samples of cement-mortar lin- 
ing furnished by the contractor will be 
used by the engineer as a standard of 
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comparison in determining the ac- 
ceptability of the finished surface of 
cement-mortar linings, if the purchaser 
requires such samples to be furnished 
in his supplementary specifications, in 
accordance with the provisions of Sec. 
7 of these specifications. 

14.6. Defective lining material—in- 
cluding, but not restricted to, sand 
pockets, voids, oversanded areas, 
blisters, drummy areas, excessively 
cracked areas, and unsatisfactory thin 
spots—shall be removed to the pipe 
wall, and the area shall be repaired by 
hand application to the full required 
thickness of the mortar lining. 


Sec. 15—Hand Mortar Work 


15.1. Cement-mortar lining of sharp 
bends, specials, and areas closely adja- 
cent to valves where machine placing 
is impossible, together with the cor- 
recting of defective areas, shall be done 
by handwork. Hand-placed mortar 
shall have a surface which has a uni- 
form appearance, with smooth transi- 
tions to the adjacent machine-placed 
lining. 

15.2. Cement-mortar for handwork 
shall be of the. same materials as the 
mortar for machine lining. 

15.3. Areas shall be thoroughly 
cleaned of all loose and foreign mate- 
rial, and, if necessary, shall be mois- 
tened with water just prior to the 
placing of the mortar being applied by 
hand. 

15.4. Steel finishing trowels shall be 
used for the hand application of 
cement-mortar, except at bends. The 
outer edges of hand-troweled areas 
may be brushed to reduce the abutting 
offset. 

15.5. All hand finishing work in a 
section of the pipeline shall be com- 
pleted within 24 hr after the machine 
application of mortar lining to that 
particular section of the pipeline has 


been completed. Machine application 
of mortar lining shall be slowed down 
or stopped, if necessary, to assure hand 
patching of defective machine-lined 
areas in accordance with this schedule. 


Sec. 16—Curing 


16.1. Curing operations shall begin 
immediately after completion of the 
mortar lining and hand finishing of a 
section of the pipeline. The pipe shal! 
be closed, and a moist atmosphere shal! 
be maintained in this section of the 
pipeline to keep the lining damp and 
to prevent evaporation of water from 
the mortar lining. 

16.2. Sections of the mortar-lined 
pipe will be filled with water by the 
purchaser, unless otherwise provided, 
as soon as possible after lining opera- 
tions, but no pressure, except that in- 
duced by variations in the grade of the 
pipeline, will be put on any section 
until the mortar lining has been in 
place not less than 24 hr. The con- 
tractor shall be responsible for careful 
curing of the mortar lining of com- 
pleted sections of the pipeline until 
such sections are filled with water by 
the purchaser, or until the lining work 
has been accepted by the purchaser. 

16.3. The exterior surfaces of pipe 
exposed to sunlight shall be sprinkled 
with water in the daytime during the 
lining, finishing, and curing period. 


Sec. 17—Guarantee 


In the event that examination of 
the cement-mortar lining work, made 
by the purchaser within a period of 1 
year after final completion and accept- 
ance of the contract work, reveals evi- 
dence of defective materials or work- 
manship, the purchaser may order 
such defective lining replaced, and the 
contractor shall remove and replace 
it at his own expense in a manner ac- 
ceptable to the purchaser. 
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Dams, Reservoirs, Tunnels, Ground 
Water Resources and Supplies 


6 Beacon Street, Boston 8, Mass. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


6 Beacon Street 
Boston 8, Massachusetts 


Water Works and Water Treatment; Sewerage 
and Sewage Treatment; Municipal and Indus- 
trial Wastes; Investigations and Reports; De- 
sign and Supervision; Research and Develop- 
ment; Flood Control. 


LEGGETTE & BRASHEARS 


Consulting Ground Water Geologists 


Water Supply Salt Water Problems 
Investigations 


Reports 


Dewatering 


Recharging 


551 Fifth Avenue New York 17, N. Y. 
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ADVERTISEMENTS 


ENGINEERS 


Malcolm Pirnie Engineers 
Civil and Sanitary Engineers 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 
25 West 43rd St. New York 36, N. Y. 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Sewerage 
Chemical and Bacteriological 
Laboratory 


14 BEACON ST. BOSTON, MASS. 


THE PITOMETER ASSOCIATES, INC. 
ENGINEERS 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurements & Special 
Hydraulic Investigations 


50 Church Street New York City 


WHITMAN & HOWARD 


Engineers 
Established 1869 


Investigations, Designs, Estimates, 

Reports and Supervision, Valua- 

tions, etc., in all Water Works and 
Sewerage Problems. 


89 BROAD ST. BOSTON, MASS. 


Charles A. Maguire & 
Associates 


Engineers 


294 WASHINGTON ST. BOSTON, MASS. 


PIERCE -PERRY CO. 


Wholesalers of 
Water Works Brass Goods 
Byers Wrought Iron Pipe 

Youngstown Steel Pipe 
Valve and Service Boxes 


236 Congress St., Boston, Mass. 
Telephone, HAncock 6-7817 — 6-7818 


Hazen and Sawyer 
ENGINEERS 
RICHARD HAZEN 


ALFRED W. SAWYER 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 
‘ Investigations, Design, 
Supervision of Construction and Operation 


110 East 42nd St. New York 17, N. Y. 


C. Reppucci & Sons, Ine. 


General Contractors 


Ground Water Supply 
Gravel Packed Wells Driven Wells 
Water Works oirs 
Drainage and Sewerage Works 


10 Garden Court St., Boston, Mass. 
(Tel. LAfayette 3-7330) 


D. L. MAHER CO. 


Water Supply Contractors 


Gravel Wall and Driven Wells 
Municipal and Industrial Supplies 


38B Brattle Street - Kirkland 7-1438 
Cambridge, Massachusetts 


Anderson-Nichols and Company 
Consulting Engineers 


150 CAUSEWAY STREET 
BOSTON 14, MASSACHUSETTS 
Baltimore, Md. Concord, N. H. 
Water Supply, Distribution and Treatment, 
Industrial Waste Treatment, Sewage Collec- 
tion and Disposal, Refuse Collection and 
Disposal, Drainag Highways and Bridges. 
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iv ADVERTISEMENTS, 
ENGINEERS 
LAYNE - NEW YORK ©&0. 
Ine. 


SUCCESSORS TO 
Layne-Bowler New England Corp. 
Well Water Supply Contractors 
New England Headquarters 
15 Ryder Street, Arlington, Mass. 
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22 MINUTES 


for Complete Hydrant Inspection 
WITH RENSSELAER 


The illustrations show how easy it is to remove and inspect 
the entire mechanism of the Rensselaer-Corey Fire Hydrant 
which has been the standard in many cities for more than 
half a century. 

The parts can be removed, inspected, and replated in 
twenty-two minutes. No digging for repairs or for standpipe 
breakage. This hydrant opens with the pressure, by means of 
the powerful knuckle joint. Easy to operate and cannot stick. 
It is quick opening with free flow long radius curves. Hydrant 
will not flood. 

Ask for Catalog No. G and see why the Rensselaer-Corey 
Hydrant is preferred by superintendents, fire chiefs and main- 
tenance men. 106D 


« FIRE HYDRANT « SQUARE BC M VALVES « CHECK VALV 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


AIR RELEASE 
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ATE VALVES Es 


‘HERSEY 


meet the exacting requirements of experi- 
enced water works engineers . . . Right design 
based on 69 years experience . . . Built with the 
exactness and care of fine instruments, using only 
the best materials. RESULT: Accuracy — long life and 
low maintenance cost. 


Isn't that what you are looking for in a Water Meter? 


HERSEY MANUFACTURING 
COMPANY 


SOUTH BOSTON, MASS. 
Branch Offices: 

NEW YORK — PORTLAND, ORE. — ATLANTA 
PHILADELPHIA — SAN FRANCISCO 
DALLAS — CHICAGO 
LOS ANGELES 
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ADVERTISEMENTS 


Part of a 13-mile installation of “Century” Pipe, 
Lakewood Water District, near Tacoma, Washington. 


“CENTURY?’’ PIPE 


is made of asbestos fiber and portland QUALITIES THAT MAKE “CENTURY” PIPE 
cement—two practically indestructible ECONOMICAL. TROUBLE-FREE. LONG-LIVED 
materials. It cannot corrode. There- 
fore, the replacement and maintenance 
expense necessitated by corrosion and 
tuberculation, when some other types 
of pipe are used, is eliminated. 


NON-TUBERCULATING 

. NON-CORROSIVE 

. EXCEPTIONALLY STRONG 
. DURABLE 

. IMMUNE TO ELECTROLYSIS 
. TIGHT JOINTS 

. SMOOTH BORE 

. EASILY, QUICKLY LAID 

. LIGHT WEIGHT 

. LOW COST 


More and more tax-conscious com- 
munities are turning to low-cost 
“CENTURY” Pipe. We will gladly 
furnish information about its advan- 
tages in your specific operation. 
Write today. 


“Century” Pipe meets the A.W.W.A., AS.T.M. and Federal Specifications for cement pressure pipe. 


KEASBEY & MATTISON company Amsler PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison hos made it serve mankind since 1873 
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The meter used by thousonds 
of muncipolities in the U S. 


ond obroad 


SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 
LOW MAINTENANCE, 

LONG LIFE 


Before you invest in water meters, get acquainted 
with the design and performance advantages 

which make Worthington-Gamon 

Watch Dog Water Meters first choice of so many 
municipalities and private water companies 

an the United Staces 


WATCH DOG WATER METERS 
*Wetch Dog” models... mode in standard copocities from 
20 gpm vp: ond split cose in household sizes. Disc 
type, Turbine type or Compound type. Write for Bulletin. 


WORTHINGTON-GAMON 
METER DIVISION 
Worthington Corporation 
296 South St., Newark 5, New Jersey 
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Worthington-Gamon 
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CORROSION 
PROTECTION 


PROVED 10,000,000 TIMES 


The toughest, most di dable test of a water 


P 


meter is actual service . . . in millions of applica- 
tions . . . under all conditions. This is the test that 
proves Trident’s two-way protection against cor- 
rosion is the finest you can buy. 

The entire upper half of the Trident meter is 
isolated from corrosion. Gears and bearings ... 
and most important . . . stuffing box spindle and 
packing ore sealed in a non-corrosive water-oil 
emulsion. These vital parts get 100% protection 
in any water. And they're lubricated for life. 

The material in the measuring chamber 1s also 
important. There is no one material that stands up 


in all waters. Most Trident meters use a carefully 
selected, high quality bronze that has been proven 
in millions of applications to be best for most local 
conditions. In some cases where this bronze is not 
right, Neptune engineers stand ready to test and 
provide special corrosion-resistant alloys. Since a 
slight defect or change in the formula may make 
all the difference, Neptune exercises extremely 
close metallurgical control with modern electric 
furnaces. 

When you buy Trident Meters, you get two-way 
protection against corrosion . . . dependable pro- 
tection proved by millions of applications. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y 


NEPTUNE METERS, LTD. 
1430 Lokeshore Road @ Toronto 14, Ontorio 


Bronch Offices in Principal 
Americon and Canadian Cities 
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Yes, it’s true! 
Even a small amount of incrustation will reduce the 
carrying capacity of a 48” main to that of a clean 42” main, 


The more your mains are clogged, the less capacity 
they have and the resulting reduced pressures increase 
pumping costs and fire hazard. 


Take the easy way out—call National. Then, if your mains 
need cleaning we’ll do the job quickly and effectively 
with little or no interruption in service. 


Why not let our engineers find out what condition 
your water mains are in? 


There’s no obligation! 


ATIONAL water MAIN CLEANING COMPANY 
3% 50 Church Street - New York, N.Y. 


ATLANTA, GA., 333 Candler Building ® BERKELEY, CALIF., 905 Grayson Street © DECATUR, GA., 
P. O. Box 385 © BOSTON, MASS., 115 Peterboro Street © CHICAGO, 122 So. Michigan Avenue ® 
ERIE, PA., 439 E. 6th Street © FLANDREAU, S.D., 315 N. Crescent Street © KANSAS CITY, MO., 
406 Merchandise Mart and 2201 Grand Avenue ® LITTLE FALLS, N.J., Box 91 © LOS ANGELES, 
5075 Santa Fe Avenue ® MINNEAPOLIS, MINN., 200 Lumber Exchange Building © RICHMOND, 
VA., 210 E. Franklin Street © SALT LAKE CITY, 149-151 W. Second South Street © SIGNAL 
MOUNTAIN, TENNESSEE, 204 Slayton Street © MONTREAL, CANADA, 2032 Union Avenue ® 
WINNIPEG, CANADA, 576 Wall Street © HAVANA, CUBA, Lawrence H. Daniels, P. O. Box 
531 © SAN JUAN, PUERTO RICO, Luis F. Caratini, Apartado 2184. 
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PUBLIC WORKS SUPPLY CO. 


DISTRIBUTORS OF 
“DARLING” Fire Hydrants, Valves, Tapping Sleeves. 
“DRESSER” Couplings, Sleeves, Clamps. 
“FORD” Meter Test Benches, Yokes, Copper Horns. 
“J-M” Bacteria free Asbestos Yarning Rope—Style 4210 and 4211. 
CAST IRON GATE AND CURB BOXES 


93-95 BROOKLINE ST., LYNN, MASS. Tel. LYnn 2-7823 


Cement Lined Service Pipe 


WE CAN NOW ship your requirements in all sizes of black or galvanized, steel or 
wrought iron pipe from stock. Genuine “Lipco” Cement Lined Pipe and Lead Lined 
Fittings have given and will continue to give years of trouble-free service. 


CEMENT LINED PIPE COMPANY 


93-95 Brookline St. Tel. LYnn 2-7823 Lynn, Mass. 


Pioneer Manufacturers of CENTRIFUGAL CEMENT LINED PIPES 


Liguid Clborine and 
Sodium Hypochlorite 


Prompt deliveries from nearby plant at Berlin, N. H. 


A PRODUCT OF any 


Berlin, NEW HAMPSHIRE 
SALES OFFICE: 465 CONGRESS ST., PORTLAND, MAINE. Tel. Portland 2-2829 
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(POWDER) 


For over 40 years HYDRO-TITE has been faithfully 
serving water works men everywhere. Self-caulk- 
ing, self-sealing, easy-to-use. Costs about 1/5 as 
much as lead joints. Packed in 100 Ib. moisture- 
proof bags. 


(LITTLEPIGS) 


The same dependable compound in solid form — 
packed in 50 lb. cartons — 2 litters of pigs to the 
box — 24 easy-to-handle Littlepigs. Easier to ship, 
handle and store. 


(REELS) 


The sanitary, bacteria-free joint pack- 
ing. Easier to use than jute and costs 
about half as mbhch. Insures sterile 
mains and tight joints. 


HYDRAULIC DEVELOPMENT CORPORATION 


Mein Sales Office 30 Church Street, New York General Offices and Works W. Medford Station. Boston. Mass 
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ADVERTISEMENTS. 


Tel. SUDBURY 458 P. O. BOX 153 


HILCO SUPPLY 


delivers 
A Complete Line of Waterworks 
Supplies To All New England 


Quality Products — Fast, Courteous and Dependable Service 


At the Junction of Routes 20 and 27 
SOUTH SUDBURY, MASSACHUSETTS 
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CORPORATION 
Manufacturers of 


JOHNSONITE 


PLASTIC FLEXIBLE PIPE 
Made from 100% Virgin Polyethylene 


Long Length Coils Light Weight 
No Rust 114 Times Less Friction Loss 


DISTRIBUTORS ALL OVER NEW ENGLAND 


For further information write or phone 
our New England Representative 


JOHN K. KIRN 
| West Shore Drive, Marblehead, Massachusetts 
Telephone Neptune 2-1928 
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PRECISION 
Chemical Pumps 


For Chlorinating Swimming Pools, Drinking Water, Waste. 


Fluoridation of Municipal Water Supplies. 
Corrosion and Scale Control, Phosphate Injection. 
Chemical Waste Treatment. 

Automatic Sampling. 


Accurate, dependable, positive displacement, diaphragm type 
pumps. Constant rate or meter paced for automatically 
variable output. 


Precision Chemical Pump Corp. 


Successor to Precision Machine Company 


1396 Main Street Waltham 54, Massachusetts 
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KENNEDY 


A.W.W.A. GATE VALVES 


JOB-FITTED 


for a wide range of | 
e KENNEDY Fig. 56, 

water works requirements Standard 
Every KENNEDY A.W.W.A. valve job is JOB-FITTED . . . specially 
designed and engineered for the job it has to do. Conforming to 
A.W.W.A. standards in every detail, these KENNEDY valves offer 
many extra-value features .. . one being the iron itself, which is 50% 
stronger than ordinary cast-iron . . . to keep them on the job year in 
and year out. 

KENNEDY manufactures a most complete line of water works 
valves ... in sizes from 2” to 60” . . . non-rising stem and outside- 
screw-and-yoke types . . . with a wide variety of gearing arrange- 
ments, controls, accessories and end connections available. 


WRITE FOR BULLETIN 106 


m KENNEDY 


VALVE MFG. CO. + ELMIRA, N.Y. 
VALVES «+ PIPE FITTINGS «+ FIRE HYDRANTS 


| xv 
i 
= a 4 3 
= | 
| | fs 
| 


EASY ALIGNMENT! 


Pipe deflections — resulting from varying 
flange thicknesses and restricted bolt 
play— presented no problem to engineers 
designing Cleveland’s 22 million dollar 
Nottingham Filtration Plant. In joining 
cone valves to a 36” wash water line, for 
example, they specified Dresser Couplings 
which permit up to 3° deflection, yet maintain watertight joints. 

In addition, Dresser Couplings provide easy entrance into the 
line, simplify maintaining and replacing the valves. 

For information on Dresser Coupling applications that may 
suggest new solutions to old problems—help you get a superior 
job on water, sewage and industrial waste projects—contact your 
local piping supply house or write us. 


Dresser Manufacturing Division, 69 Fisher 


ndustries). Warehouses: othwe' 
DRESSER. coveunes 


Francisco. Sales offices also in: New York, 
Philadelphia, Chicago, Toronto. 
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For a Troubie-Free 


® 
MODELB 
TAPPING These three outstanding HAYS products 
MACHINE team up to give you more service connec- 
tions per day, week, and month. 

The HAYS Model B Tapping Machine, 
now made of aluminum alloy, is one-third 
lighter, easier to handle, easier to operate 
... really designed for ‘the man in the 
ditch.” 

CORPORATION Check the HAYS catalog for the com- 
STOP plete line of Corporation and Curb Stops 
conforming to all A.W.W.A. Standards. 
Write us for a copy or see your HAYS 

distributor. 

Water Departments all over the country 
have been using HAYS Water Service 
Products for over 80 years. 


ROUNDWAY <—> WATER WORKS PRODUCTS 
CURB STOP HAYS| HAYS MANUFACTURING Co. 
® 


S ERIE, PA. 
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PLAY IT SAFE WITH FORESIGHT 


For Emergency Breaks, use... 


MECHANICAL JOINT 
CLOW F-1200 
SPLIT REPAIR SLEEVES 
Sizes 3” to 16” 


For permanent repairs to pipe bar- 
rels. 12” and smaller for lengthwise 
breaks up to 8”; 14” and 16” sizes, 
up to 17”, 


Reinforce... 


all joints subject to vibration 
with... 


MECHANICAL JOINT 
CLOW F-1205 
BELL SPLIT SLEEVES 


Sizes 3” to 16” 


For reinforced joints under water, 
railroad beds, highways and marsh- 


It’s better to have one 
and not need it, than to 
need it and not have one. 


Hl. R. Prescorr & Sovs, 10. 


WATER WORKS SUPPLIES FOR NEW ENGLAND 


Box 7 : Greendale Branch : Worcester 6, Mass. 
Office and Warehouse: 165 Hartwell Street 
W. Boylston 5-4431 
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EDDY FOR LONG SERVICE 


Simplicity - Efficiency - Durability 
Check... 


. One piece rising stem. 
. Automatic and positive drip. 
. Swivel hydrant head. 
. Clear large waterway. 
. Minimum friction loss. 


. All bearing parts bronze mounted. 


\ 7. Can be used for flushing. 
\ 8. No frost case necessary. 

. No derrick or hoist required. 
. No water hammer. 
. Easily repaired by one man. 


. Main valve controlled at base. 


ll. R. Prescott & Sons, Inc. 


NEW ENGLAND SALES AGENTS 


Box 7 + Greendale Sta. 
Worcester 6, Massachusetts 
Tel. WEst Boylston 5-4431 


EDDY VALVE COMPANY 


WATERFORD, NEW YORK 


Xix 
Ab 
\ 2 2 
Vv 4 
{ 
¥ : | 
| 
| 
\ 
j 
| \ 
4 rm 
| 2 
‘ 


xx ADVERTISEMENTS. 


accident... 


Just as a show-dog’s winning pedigree is no 


accident, neither is the pedigree of a Wallace 


& Tiernan Chlorinator. Both are distinctive and 
reflect the result of years of selection, training 


and experience. 


Selection, in the sense of progressive. labora- 


tory-tested improvements in design and construc- 


tion . . . Improvements which increase the value 
of dependability “inbred” in W&T Equipment 
for forty years. 


Training, in the sense of a nation-wide staff 
of Chlorination Specialists, equipped to give 
prompt service and installation advice on all 
W&T Equipment. 


Experience, in the sense of the many thou- 


sands of W&T Chlorinator installations, now 


meeting the particular daily chlorination require- 


ments of communities all over the world. 


The pedigree of a W&T Chlorinator is an open 
book. Why not write for a free introductory 


chapter today? 
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WALLACE & TIERNAN 


: NEWARK NEW JERSEY 
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ADVERTISEMENTS. 


JOURNAL OF THE NEW ENGLAND WATER WORKS 
ASSOCIATION 


AVAILABLE ON MICROFILM 


THE JOURNAL OF THE New ENGLAND Water Works AsSocIATION 
is now available to subscribers on microfilm. This method of repro- 
duction permits libraries, and individuals who have limited storage 
space, to provide legible and durable copies of tie JoURNAL in a 
very small bulk. 


Copies of the JouRNAL reproduced in this way are available only 
at the end of the volume year. 


Inquiries concerning purchase should be directed to University 


Microfilms, 313 N. First Street, Ann Arbor, Michigan. 


Warren Foundry & Pipe Corp. 


For your convenience Warren maintains a large fittings 
inventory at their Everett, Mass., pipe plant. Below is a 
partial list of fittings at time of publication: 


62— 6” B&S 90° Bends 40 — 4” BSB Tees 
81— 8” B&S 90° Bends 32 — 6x4” BSB Tees 


95— 6” Solid Sleeves 54— 6” BSB Tees 
61— 8” Solid S'eeves 47 — 8” BSB Tees 
20 — 12” Solid Sleeves 20 — 12x6” BSB Tees 


20— 6” BSBB Crosses 17 — 12x10” BSB Tees 


N. E. Sales Office 


75 FEDERAL STREET, BOSTON 10, MASS. 
Tel. Liberty 2-7979 


Executive Offices 
55 LIBERTY STREET, NEW YORK CITY 
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SALES or CONTRACT 


R. F. BAHR 


Get Full Service From Old Mains 


ing Co., specializes in such jobs — any size — 


New England 
Representative 


The most practical way to meet today’s overload demand 
is to clean clogged water mains. FLEXIBLE Pipe Clean- 
2” to 72”. 


41 GREENWAY, HAMDEN, CONNECTICUT 


Pipe Founders Sales Corporation 
CAST IRON PIPE AND FITTINGS 
FOR 


Water, Steam, Gas and Culverts 
Special Flanged and Bell and Spigot Castings 


Lyncast Iron Chemical Castings 


Office: 131 State Street, Boston 9 


Warehouse and Yard: East Cambridge, Mass. 


MILLS ENGINEERING CO., INC. 
10 High Street, Boston, Massachusetts 


Representing 

Philadelphia Gear Works, Ine. Bradley Washfountain Co. 
Gears, Speed Reducers Group Washing Equipment 
Limitorque Valve Controls 

American Well Works Blackburn-Smith Mfg. Co., Ine. 

Sewage and Water Process Pneumatic Ejectors 

Equipment Filters 

Pumps Strainers 
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i879 —-ROSS— 1879 


AUTOMATIC VALVES 


Controls elevation 
of water 


in 
tanks, basins 
and 


reservoirs 


ALTITUDE VALVE 
1. Single Acting 
2. Double Acting 


Maintains 
desired discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 

Regulates pressures in gravity and pump 
systems; between reservoirs and zones of 
different pressures, etc. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 


2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
tion. 


FLOAT VALVE 


A self contained 
unit, with 
controls 
three or more 
automatic 


COMBINATION VALVE 


Combination automatic control both di- 
rections through the valve. 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution and 
pump 
discharge 


SURGE-RELIEF VALVE 


Electric 


remote control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or second- 
ary control on any of the hydraulically 
controlled or operated valves. 


ROSS VALVE MFG. CO., INC. Box 592 TROY, N.Y. 
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HORTON ELEVATED TANK 
at Newton, Massachusetts 


This 400,000-gallon ellipsoidal-bottom ele- 
vated tank was installed for the City of } 
Newton, Massachusetts, to provide dependable 
gravity water pressure in their water distribu- 
tion system. The tank is 50 feet to the bottom. 


Horton elevated tanks provide an economi- 
cal means of meeting peak loads in municipal 
water systems, especially when there are wide 
variations between minimum and maximum 
requirements. With elevated storage, the 
wells or water intakes and pumping equip- 
ment can be designed to take care of average 
needs and the reserve in the tank used to 
provide the additional water needed during 
peak periods. 


CHICAGO BRIDGE & IRON COMPANY 
201 Devonshire Street, Boston 10, Massachusetts 
Eastern Plant — Greenville, Pa. 


FLANGED PIPE AND SPECIALS WATER WORKS BRASS GOODS 
CURB AND GATE BOXES HYDRANTS AND VALVES 
CRESCENT DIAPHRAGM PUMPS PIPELINE EQUIPMENT AND TOOLS 


WROUGHT IRON AND STEEL CEMENT LINED PIPE 
LEAD LINED FITTINGS 


EUREKA CEMENT LINED PIPE CO., INC. 


Telephone: LY-3-9550 
591-593 WASHINGTON STREET LYNN, MASSACHUSETTS 


R. H. WHITE CONSTRUCTION CO., Inc. 


GENERAL CONTRACTORS 


Water Mains Pumping Stations 
Pumping Machinery Stand pipe Foundations } 
Sewerage Disposal 


41 CENTRAL ST., AUBURN, MASSACHUSETTS 
(Tel. Auburn 8121) 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS 


ASBESTOS-CEMENT PIPE. 
Keasbey & Mattison Company 
BRASS GOODS. 
Eureka Cement Lined Pipe Co. 
Hays Mfg. Co. 
Hileo Supply .. xi 
Mueller Co. . Following front cover 
Pierce-Perry Co. iii 
Smith Mfg. Co., The A. P. Following front cover 
CALKING MACHINERY AND TOOLS. 
Hydraulic Development Corp. 
Mueller Co. 
CAST IRON PIPE. pe, 
CEMENT LINED PIPE. (See Pipe, Cement Lined.) 
CHEMICAL FEED APPARATUS 
% Proportioneers, Inc. % (B-I-F Industries, Inc.) . Following front cover 
Wallace & Tiernan Co., Inc. 
CHLORINATORS. 
B-I-F Industries . Following front cover 
Precision Chemical Pump Corp. xiv 
% Proportioneers, Inc. % (B-I-F Indus 4 Following front cover 
Wallace & Tiernan Co., Inc. 
CLARIFIERS. 
Mills Engineering Co., Inc. 
CLEANING WATER MAINS. 
Flexible Pipe Cleaning Co. 
National Water Main Cleaning Co. 
COCKS, CURBS AND CORPORATIONS. 
Eureka Cement Lined Pipe Co. 
Hays Mfg. 
Mueller Co. . Following front cover 
Pierce-Perry Co. .. _ iii 
Smith Mfg. Co., Following front cover 
CONCRETE PIPE. (See Pipe, Concrete.) 
CONTRACTORS’ EQUIPMENT. 
Hydraulic Development Corp. 
CONTRACTORS. 
Layne-New York Co., Inc. 
Maher, D. L. Co. 
Repucci, C. & Sons .... 
White Construction Co., 
CORROSION CONTROL. 
Calgon, Inc. 
COUPLINGS, FLEXIBLE PIPE. 
Public Works Supply Company 
CURB BOXES. 
Eureka Cement Lined Pipe Co. 
Hays Mfg. Co. 
Hilco Supply 
Mueller Co. 
Pierce-Perry Co. 
H. R. Prescott & Sons, Inc. 
Public Works Supply Company .... 
DIAPHRAGMS, PUMPS. 
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A reliable 
material 


permanent 
construction 


Where installations are planned for 
long-term service to assure low cost per 
service year, water works engineers rely 
on cast iron pipe as a dependable and 
adaptable material. Consequently, it is 
specified for a wide variety of applica- 
tions, both utility and industrial, includ- 
ing water supply, sewerage, fire protec- 
tion, process industries and many forms 
of special construction. Long life and 
low maintenance cost are proved results 
of the high beam-strength, compressive- 
strength, shock-strength and effective re- 
sistance to corrosion of cast iron pipe. 
Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Managing Director, 122 


a * Cast iron water main stil! function- 
So. Michigan Ave., Chicago 3, Ill. ing in Boston after a century of 
service. 


(CAST IRON PIPE 


‘ 
Ball-and-socket joint cast iron pipe for water main crossing river. 
F 
| 


ADVERTISEMENTS. 


QUALITY CONTROL BEGINS 
WITH OUR OWN SOURCES 
OF RAW MATERIALS 


In the production of cast iron pressure pipe, the 
advantages of an integrated operation, including direct 
control and ownership of raw materials sources, are 


important. They mean complete independence of 


action in product research and development through- 
out every step in the production of raw materials — 
mining operations (coal and iron ore) — quarrying 
operations (limestone) — coking and blast furnace 
operations — for producing pig iron. 

In addition to being able to control the quality of 
pipe-making raw materials at their sources, our Quality 
Control of pipe production gives further assurance to 
customers that the quality level of U. S. Cast Iron Pipe 


is in excess of standard 


specifications. Our pipe is 


produced to our own 
quality control  specifica- * 


tions, more exacting than 


the established  specifica- cast iron 


tions under which cast 
iron pipe is normally pur- 


chased. 


FOR WATER GAS. SEWERAGE 
AND INDUSTRIAL SERVICE 


U. S. PIPE & FOUNDRY COMPANY 


GENERAL OFFICES: BIRMINGHAM 2, ALABAMA 


A wholly integrated producer ... from mines and blast 
furnaces to finished pipe. 


Coke Ovens Blast Furnaces Pipe Plants 
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The Journal of the 
New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with reports of the discussions. Many of the contributions are from 
writers of the highest standing in their profession. it affords a convenient 
medium for the interchange of information and experience between the 
members, who are so widely separated as to find frequent meetings an im- 
possibility. Its success has more than met the expectation of its projectors; 
there is a large and increasing demand for its issues, and every addition to its 
subscription list is a material aid in extending its field of usefulness. 

All members of the Association receive the JourNaL for three dollars per 
annum which sum is included in their annual dues; to all others the sub- 
scription is four dollars per annum. 


TO ADVERTISERS 


"THE attention of parties dealing in goods used by Water Department is 
called to the JouRNAL oF THE New EncLanp WATER Works AssociaTION 
as an advertising medium. 

Its subscribers include the principal Water Worxs ENcINEERS AND Con- 
TRACTORS in the United States. The paid circulation is 1,200 copres. 

Being filled with original matter of the greatest interest to Water Works 
officials it is PRESER and constantly REFERRED TO BY THEM, and 
advertisers are thus more certain to REACH BUYERS than by any other 
means. 

The JourNAL is not published as a means of revenue, advertising being 
inserted solely to help meet the large expense of publication. 


A sample copy will be sent on application. 
For further information address the Advertising Agent 
Mrs. Auice R. MELROSE, 


73 TrREMONT STREET, 
Boston 8, MASSACHUSETTS 


‘ ADVERTISING RATES 
One Issue Four Issues 
Half 30.00 75.00 

Size of page 4% x 7% net. 


COSTS ARE REDUCED WHEN LEADITE IS USED 


Of course, the greatest advantage in using LEADITE, is, that 
it makes a good, tight joint,—and thus reduces leakage to a 
minimum,—but LEADITE also offers the following advan- 
tages, which are worthy of serious consideration: Saves 
caulking expenses—Reduces cost of digging large bell-holes 
—Saves in cost of material—Reduces time required for 
pumping “wet trenches”—Saves time in preparation—Saves 
time in handling on the job—Saves in freight and hauling 
charges. 


Another point, LEADITE saves “interest charges” by speed- 
ing up the completion of the water line. 

The true value of LEADITE is best indicated by the fact that 
it has been used on THOUSANDS OF MILES of Water 


Mains,—all over this Country, as well as in many Overseas 
Countries. 


The Pioneer self-caulking material for c. i. pipe, 
Tested and used for over 40 years, 
Saves at least 75%. 


THE LEADITE COMPANY 
Girard Trust Company Building — Philadelphia, Penna. 
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100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 
film under specified conditions. - Numerals in chart indicate the number of lines per millimeter in adjacent 
“T-shaped” groupings. 


_In microfilming, it is necessary to determine the reduction ratio and multiply the number of lines in the 
‘chart by this value to find the number of lines recorded by the film. As an aid in determining the reduction 
ratio, the line above is 100 millimeters in length. Measuring this line in the film image and dividing the length 
into 100 gives the reduction ratio. Example: the.line is 20 mm. long in the film image, and 100/20 5. 


Examint “T-shaped” line groupings in the film with microscope, and note the number adjacent to finest 
lines recorded sharply-and distinctly. Multiply this number by the reduction facgor to obtain resolving power 
in lines per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0, group are 
not distinctly separated. Reduction ratio is 5, and 7.9 x 5 39.5 lines per millimeter recorded satisfacto- 
rily. 10.0 x § S0-lines per millimeter which are not recorded: satisfactorily. Under the particular condi- 
tions, maximum resolution is between 39.5 and 50 lines per millimeter. 


Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 
exposure, lack of* critical focus, and exposures yielding very dense negatives are to be avoided. 
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